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‘First | Algebra and Trigonometry 
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functions. 
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Unit Lessons 


OUA UNa 


Learning outcomes 


By the end of this unit, the student should be able to : 


* Solve a quadratic equation in one variable 
algebraically and graphically. 


* Use the quadratic equation in one variable to 
solve some life applications. 


* Recognize an introduction in complex 
numbers (Definition of the complex number, 
integer powers of i and equality of two 
complex numbers). 


* Carry out operations on the complex 
numbers. 


* Recognize the two conjugate numbers in the 
complex numbers. 


* Recognize the discriminant of the quadratic 
equation in one variable. 


* [nvestigate the type of the two roots of the 
quadratic equation in one variable given the 
coefficients of its terms. 


* Find the sum and the product of the two roots 
of a quadratic equation in one variable. 


* Find some of the coefficients of terms of the 
quadratic equation in one variable in terms 
of one of the two roots or both of them. 


* Form the quadratic equation in one variable 
whose roots are given. 


* Form the quadratic equation in one variable 
given another quadratic equation in one variable. 


* Investigate the sign of a function (constant ~ 
linear - quadratic). 


* Solve quadratic inequalities in one variable. 


— ——3á4 Solution ,—— — — — — ——— 


Ш> X°-5X-6=0 г. (Х— 6) (X + 1) = 0 "factorizing the trinomial" 
` EitherX-6=0 or Х+1=0 [Remember that | 
"^ Х=б or X=-1 The quadratic equation 


in one variable has at 


nae onan ata most two solutions in JR 


Q -4x?-25 1 4X?-25=0 
"(2 X—5) (2 X + 5) = 0 “factorizing the difference between two squares” 


` Either2X- 5-20 or 2X+5=0 ‚ Another solution — — — — — — — 


> S uS б: е 2_ 25 xu] 25 
X= у ог Х==5 4Х-= 25 х= & Х== F 

T 9) К alitis aie ГО 8 
= The solution set (3 3} ZEE 5 -. The solution set = 23 } 


Pre-requirements 


[2 ву the general formula 


To find the roots of the quadratic equation : a X 2+6 Х+с=0 where az0 


use the formula x — -ь+12-4ас 


— CD, 


Find the solution set of each of the following equations in R : 
1 х?-2Х-6=0 ох+у=4 ‚ х#0 


1 The expression : x? —2 X — 6 is difficult to be factorized › so we use the general formula. 


га=1 › b=-2 » с=-6 


Е arb =? -4ас _ ~(-2) C2)? -4x 1x C 6) 


2a 21 


2+ү4+24 24928 2427 
„зї ЕИ ИНГ 


2 
-. The solution set = fi +47 jd 247} 
Os Х+ x =4 “By multiplying both sides of the equation by X” 
5-40 


2 Х2-4Х+5=0 “Notice putting the equation in the form : а X?+bX+c=0” 


.а=1 › b=-4 5 c=5 


_ +45 —4ас _4+/16-4х1х5 421-4 
i 2 8 


а 2а 2 


а 4-4 ER -. There is no real roots of the equation : x*—4Xx520 


-. The solution set = Ø 


TRY TO SOLVE 


Find in R the solution set of each of the following equations : 
1 x?-5X+6=0 95x?!«2xz4 


33х?=27 4 X(X-4)23 


[ж 
= 
| === _ = = 


|... Second N Solving the quadratic equation in one variable graphically 


To solve the quadratic equation in one variable graphically » we do the following : 
(t Put the equation on the form :a X? +b X «c 20 
(2 Let f Q9 =а X? 4 b X c [3 Graph the function f 


[4 Determine the points of intersection of the curve with the X-axis » 
then the X-coordinates of these intersection points are the solutions of the equation 
fQ920 ie.ax*+bX+c=0 


According to that, we have three cases 


The curve intersects The curve touches The curve does not 
X-axis at two points X-axis at one point intersect X-axis 


There are two solutions There is a unique solution There is no solution 
in IR іп К іп К 
The $.5.={1., M} The S.S. - fL] The S.S. = gj 


Find graphically in R the S.S. of the equation : 
X?-2 Х- 3 = 0 using the interval [- 2 54] 


Let f (X) 2 X?^-2x-3 


Е: 


From the graph » ће 5.5.= {3 5-1} 


12 | 


Pre-requirements 


Remark 


In case of the interval is not given » then we can graph the function by finding the vertex 


of the curve which is ( = of ( = ) > and then we find some points to the right of it » 


and the same number of points to the left of it. 


Solve graphically in IR the equation : 
4Х(Х-П-5=0 › then verify the result algebraically “given that 6 = 2.4" 


MK- 0950 8:8 X? 45-0 

First | Graphically : 
Let f Q0 24 X?-4x-5 

* Find the vertex point of the curve : 

^ The X- coordinate of the vertex point = E = 
о) 40) 8-6 


-. The vertex point of the curve is (1 ‚- 6) 


* Form the following table : 


* From the graph we notice that : 


The roots are — 0.7 and 1.7 approximately. 


Second | Algebraically : 
we Hea =? +b -4ac 


2a 


wherea=4 › bz-4 5 c=-5 


-c4z([c4y-4xaxCs 42496 444761 


SEE 2x4 8 8 


-. The two roots of the equation are 1.7 and — 0.7 approximately. 


TRY TO SOLVE 


Solve graphically in IR the equation : 


х?-4Х+4=0 , taking X € [0 , 4] , then verify the result algebraically. 


An introduction in complex numbers 


Lesson 


N Introduction 


* There are many problems that can not be solved by the use of real numbers alone. For 
example » we are unable to solve the equation X? = — 1 There is no real number "a" such 
that a” = — 1 Thus we must extend the set of real numbers R to a new set of numbers to 
enable us to find the solution of the equation x? =- 

This new set is called THE SET OF COMPLEX NUMBERS › and before studying the set 
of complex numbers in details › we will firstly recognize the imaginary number "i". 


| The imaginary number "i" | imaginary number "i" 


The imaginary number "i" is defined as the number whose square is — 1 


Thus we can solve the equation : Xx? = 1 as follows : 
plas ux ud? 


:2 B 1 ree a 
A xXx EN EE "tixizi'--1 


Notice that Sey 


f ОЕ а 
<. The solution set = {i »— i} Е = 


Remarks 


» The number "i" does not belong to the set of real numbers. 

i.e. i£ » so it will not be represented by a point on the real number line. 
> The numbers 3 i »—2i si >... аге imaginary numbers. 
> If a is a real positive number: then -a =үа i 


— 3] 


Lesson 1 


For example : 


4-2 =2 i? =ү2 i> 43 =1| 34 =ўз1 , 1-25 -2425i!25iandsoon ... 
> The operations on the square roots can not be generalized on the imaginary numbers. 
If a and b are two negative real numbers › then Ja x bz | ab 


For example =) 4-1 ={-1х-1 
because ү хүү xP =їхї=?=-1 
| but ох = 24121 


IN Integer powers of "i" 


The number "i" satisfies the rules of powers that you have studied in the preparatory 


stage | and since |! i? 2 —] |» еп: 

ei-ijxiz-lIxiz-i ei'-ixi-z-1x-1zl 

ep-ixizlxizi эб=ЙхР=1х- | =- 1 and soon. 
From this we find that : 


"in 
1 


> The integer powers of "i" give one of the values i »— 1 »— ior] 
> This values are repeated if the power is increased by 4 


Generally : For each n EZ › 


й = (0) = 1" 1 ох: 1х1 =] 

" р a» m р 5 è * 
eit? ai x P=lx-1l=-1 РЗ ai ypPalx-is-i 
oi t4 Ип у= рх 1=1...and soon. 


ну $ РР n 
In another way The remainder=0 then =a 
То find i” where /, We find the remainder of E The remainder=1 then i"=i 
is an integer the divisi +4591: ondes 
6 tui a M IN Él The remainder=2 then ( i^-i?--1 
The remainder = 3 
For example : 
e jl = | «because 16 +4 = 4 without remainder» 
e 163 = — | «because 63 = 4 = 15 with remainder 3» 


e į? 2 — | «because 42 + 4 = 10 with remainder 2» 
:101 


ei =i «because 101 = 4 = 25 with remainder 1» 
„1% * 9 where n Е Z = — i «because (4n + 23) 24 = n + 5 with remainder 3» 


[15 


Remark 


We can express "1" using the imaginary number i to integer powers from the multiples of 4 > 
20 
1 


and this helps in simplyfying some of imaginary numbers › for example : 19 = 19= 9 = 1 


N The complex number 


The complex number is the number that can be written in the form a + b i 


> where a and b are two real numbers and i? = — 1 

* ais called the real part. * bis called the imaginary part. 
Examples for complex numbers:2—-i » 7+ 131 » 51-4 » 243i 
Remarks 


For any complex number|Z=a+bi sthen: 


1) If [bzO › Шеп Z = a and we say that Z is a real number. 


Such as Z = 5 is a real number and it is a complex number whose imaginary number = 0 


(2) If [а=0 „Шеп Z =b i апа we say that Z is an imaginary number. (where b #0 ) 


Such as Z =2 i is an imaginary number and it is a complex number. 


© 


From the previous » every real number is a complex number whose imaginary number = zero 


and so the set of real numbers is a subset of set of complex numbers that can be defined as the 


following. 


\ The set of complex numbers 
x — 


The set of complex numbers С is defined as С = {a +bi:a ER b CR ,i?-—1] 


— Cmm, 
Find the solution set of each of the following equations in the set of complex numbers : 
12х?+18=0 


9 х?+Х+1=0 


==] 


xo zb 4ас -1+{?-4х1х1 -1+3 _ -143i _-1 үз. 
m cu * Qe 


221 2 2 


-1 үз . —1 bu 


2. The solution set = { + 


НЫЕ 
( TRY TO SOLVE 


Find the solution set of each of the following equations in the set of complex numbers : 


15x?^«18020 9 x*-2X+5=0 


N Equality of two complex numbers 


Two complex numbers are equal if and only if the two real parts are equal and the two 


imaginary parts are equal. 


ie. | If (a + b i) and (c + d i) are two complex numbers and ifa=c »b=d 


sthena+bi=c+di 


and vice versa Ifa+bi=c+di»thena=c »b=d 


Notice that Order in complex numbers whose imaginary part not equal to zero has no 


meaning » we do not know which is greater (5 + 3 i) or (—4 +7 i)? 


Find the values of X and y which satisfy each of the following where X ER > y ER » ?=-1: 


1 (2X-3)+5i=74+GB-2y)i 9 х+у!=-4+ 122 
3 Х-3у+(2 Х+у)і=6+51 


(МР) о V old - ©, - хаза 


Lesson 1 


- 
= 
> 


9 х+уі=21+140)+2 д Х+у1=21+2=21+(-1) 
2 Х+у1=-1+21 “X=-1 5 y=2 

З. Х-3у=6 (1) 
52 х+у=5 (2) 


Multiply the equation (2) by 3 


&06X-3y215 (3) 
By adding (1) and (3) : A&72Xx221 ЕЯ 
Ву substituting in (2): “y=-l 


TRY TO SOLVE 


Find the values of X and y which satisfy each of the following : 
1 Х+у!1=37 1+4 
9 4Х-у+ (2 Х+у)1=5+71 


м Adding and subtracting complex numbers 


* When adding or subtracting two complex numbers › we add or subtract real parts together 


and add or subtract imaginary parts together. 


Find the result of each of the following in the simplest form : 


4 34719) 4(5=9%) 


2 (2-Ү-16)-(5-% 


3: isi n The expression = (3 + 7 1) + (5-90 = (3+5) + (71—91) =8-2i 


©. 1-16=41 


^ The expression = (2-41 - (5 –1) = (2-41) + (-5 +1) = (2-5) + (-41+1)=-3-31 


— 


М, Multiplying complex numbers 


Two complex numbers can be multiplied just as the algebraic expressions » considering i? 


Find the result of each of the following in the simplest form : 
1 (4431) (2-51) 9 (5-21 (5+21) 


3 (3+21) 4 (1-1) 


1 и. м” 
=8-20i+6i-15i° 
=8-20i+6i+15 — (wherei? 2 — 1) 


= (8+ 15) + (-201+60 = 23 - 141 


Lesson 1 


=-1 


Notice that You can solve directly by using multiplication by inspection as follows : 


-20i 
è +2 2 
(443i) 2-5i)28-14i-15i? (where i? =— 1) 
ty 
+6i =8-14i+15=23-14i 


Е ee) 
BSUS ee ese Remember that ~ 
=25+4 


(where i? 2 — 1) 
229 
3 842i? 29412i«4i? 
=9+12i-4 (where i? =— 1) 


=5 +121 


4 a -i*- (а i-a 2i4i? 20 -2i-1* 
=(-21)2=42=-4 


(a+b) (a- b) = a? b? 


Remember that Se 


(а+ 6)2 =а2+2аъ +2 


= 
31 
> 
Remark 
(1 =i)” = (+2 i)" where n CZ 
* Proof : (1 + i?" = [(1 &i?] = [1+21- 1] = (+207 
* This remark is used to simplify some complex numbers as the following : 
а + 1200 = (2 j)!00 = 2100 5100 _ 100 


, [0](3-3 1) = 34 (1—1) = 3 (2 2 23* x 223? 2 -324 


ааа 
TRY ТО SOLVE 
Find the result of each of the following in the simplest form : 
1 Га + 1-25) + 3-49 9 (2-1) (2+4-1) 3 (24372) (5+2) 
4i(5-3i) 5-0)? 


The two conjugate numbers 


The two numbers a + b i and a — b i are called conjugate numbers. 


Note : Take care that the complex number and its conjugate differ only in the sign of their 
imaginary parts. 


For example : The two numbers 3 - 4i » 3—4 iare conjugate numbers. 


— 
Remarks 


» The conjugate of the number 2 i — 5 is the number — 2 i 5 not 2i +5 


> The conjugate of the number 2 i is — 2 i 
> The conjugate of the number 3 is 3 


» The sum of the two conjugate numbers is always a real number › and the product of the 
two conjugate numbers is always a real number. 


For example The complex number 3 + 4 i its conjugate is 3 —4 i » then : 
* Their sum = (3 + 4 i) + (3-41) = (3 + 3) -(4i-4i1) =6ЕВ 
* Their product = (3 + 4 i) (3-41) =9-162Р=9+ 16=25 ER 


а ан 
TRY TO SOLVE 
Write the conjugate of 5 — 4 i » then find : 


1 The sum of the number and its conjugate. 


9 The product of the number and its conjugate. 


= 


— чм, 


Simplify to the simplest form : 


4-31 10 
1 і 2 3+i 

3+2i (2 +i) (1-1 
3 2-51 4 a) G-2D 


— eu 


Lesson 1 


Notice : To simplify the fraction whose denominator is a complex number » we multiply its 


two terms by the conjugate of denominator. 


4-8i.-i.-4i«3? _-41-3 
6 Ub s =p 


1 


Saad 


© * The conjugate of the denominator is (3 — 1) 


10 _ 10(3-i) .108-i 108-)D. 10-D.4 


зы (3+1) (3-0 9-7? 941 
з 3:2i.0*20Q*50 _6+151+41+100 
2-51 (2-51) (2451) 4-25 1? 
26*19i-10 _-4+191_-4, 19, 
~ A25 29 29 29 
4 @+0(1-1) __2-2i+i-? _2-i+1_ 3-1 
* 0400-2) 3-2i«3i-2)]? 3+i+2 5+1 


10 


3-1 GG) 15-8121. 4-81. 24g-44y . 7 
Е = Е 13 


"sri (5+1) (5-0 25-2 


TRY TO SOLVE 


26 


Simplify to the simplest form : 


2+i 
1 3-41 


(2+1) (3 +i) 


(2-1) (3—1) 


— 
= 
— ШЭ 


NV _B-i 
txs yc 


Prove that : X and y are conjugate numbers » then prove that : X? + y? = 16 


wea Tei 0-0) 0+1) 14«7i-2i-? _14+5i+1_15+5i 


фаз Q-)Qsi 4-2 ie C. € Cr 
.D-i.(3-)4-i) 32-13i-4isi 52-17i-1. 51-171, 
У акі 44) (4-1) 16_Р 16+1 m- 


-. X and y are conjugate numbers " Notice that the signs of the imaginary parts are different." 
› х2=(3+1)2=9+61+12=8+61 


y -G-iy29-6isi?28-6i 


~ Х?+у? 2(84-61) + (8-61) 2 (8 8) +(6i-6i) = 16 


TRY TO SOLVE 
1-2 


Prove that a and b are conjugate numbers if : a — 1 


Lesson 


БУДЬ ГАА VAN = 
ка 
$ we 


A 
ЕЎ 


Mv 


° You have previously studied how to solve the second degree equation (the quadratic 
equation) in one variable in IR » and you have known that when solving it » we have two 


solutions at most. 


e In this lesson » we will determine the types of the two roots of the quadratic equation without 


solving it. 


e Using the formula in solving the quadratic equation : a x? +6 Х+с=0 whereaz0 


-b+1b?-4ac -Ь-}Ь?-4ас 
2а d 2a 


» we get two roots : 


• Both of these two roots include the expression 1 b? - 4ac 


e The expression : b? — 4 ac is called the discriminant of the quadratic equation because it is 
used to determine the types of roots of the quadratic equation as follows : 


positive 
(b?-4ac)>0 


equal to zero 
b-4acz0 


negative 
(2 -4ас) <0 


Two different real roots 


Two equal real roots 


Two complex and non real 


roots 


e 
в 
> 
Фама —————— 


Determine the type of the two roots of each of the following equations : 


1 Х?-3х+5=0 9 х?+10Х+25=0 33х2+10Х=4 


1 С bhay ypas 
-. The discriminant = b? — 4 a c = (-3)? -4x 1x 5=- 11 (negative quantity) 
2. The two roots are complex and non real. 
9 "a2l1 »bz10 > c=25 
~<. The discriminant = b? -4ac = (10? -4x 1 x 25 =0 
/. The two roots are real and equal. 
3 -3x?«10x-4-0 45823 9 b=10 »ces-4 
2. The discriminant = b? — 4 a c = (107 4 x 3x (— 4) = 148 (positive quantity) 


-. The two roots are different and real. 


TRY TO SOLVE 


Determine the type of the two roots of each of the following equations : 


1х?-7х+10=0 9 х?+4Хх+5=0 34х?-12х=-9 


(Example 2] 
— чм 


Prove that the two roots of the equation : 7 X?— 11 X + 5 = 0 are two complex and non 
real roots » then use the formula to find these two roots. 


_——— Solution , 
“a=7 » b=-11 » c=5 


-. The discriminant = b? — 4 ac =(-11)?-4x7x5=-19<0 


-. The two roots are complex and non real roots. 


L-bsYb-4ac 1 7-19 И 
= 2a 14 14 


п +191 119i 


14 14 


зт 90 
-. The two roots of the equation are 


—= 


Lesson 2 


TRY TO SOLVE 


If X?-4 X 4 5 = 0 » then prove that the two roots are complex and not real » then use 
the general formula to find these two roots. 


— CTD, 
If the two roots of the equation : X? -k X + 2 k — 4 X + 5 = 0 are equal › then find the 
real values of k and find these two roots. 

— — — lili — — — — 


Put the equation on the general form SX^-(k-4)X4(2k45)20 


<. The discriminant = (k + 4? -4x 1 x 2k 4 5) 2k? 4 8k £ 16-8k 20 = K?-4 


*- The two roots of the equation are equal -. The discriminant = 0 
2-4 =0 aksa л k=+2 
satk=2 ~. Theequationis X?-6X+9=0 +. (X-3)?= X=3 


at k = 2 the two roots are equal » each one = 3 
yatk=—2 +, The equationisX?-2X+4+1=0 +. (x- 1) 20 є2Х=1 


at К = – 2 the two roots are equal » each one = | 


TRY TO SOLVE 


Find the real value of k which makes the two roots of the equation : 
4х?-8Х+ К = 0 equal and find these two roots. 


1 Find the real values of m which satisfy that the equation : x?-Qm-Dx«& т2= 0 
has по real roots ( i.e. | has по solutions in R) 
Q Find the real values of k which satisfy that the equation : X? 42(k-1)X+k?=0 


has two real roots ( i.e. | _ has solutions in R) 


—— ÉD.  — —— — 
1 ' The equation does not have real roots ~. b^-4ac«0 


2 Qm-1?-4m^ «0 4m -4m-«1-4m^«0 


(г) Vf uit \/ 98) - obat - yalsdl 25 


“ -4m<-1 т> 


UNIT 


-. The equation has no real roots if m eji , o| 


© +: The equation has two real roots -. The two roots are either different or equal 
sb -4acz0 n4(k-1?-4x1xK?20 
n4K -8ke4-4K 20 ARE RS wks} 


] 


n|— 


-. The equation has two real roots if k Е] -©, 


TRY TO SOLVE 


If the equation : п? X? + (2m- 2) X+ 1 = 0 has no roots in R » find the real values of m 


Prove that for all real values of a » there is no real roots for the equation : 
4x?-12aX49a? 44-20 


M ~ Solution 
The discriminant = (— 12 a)? — 4 (4) (9 a? + 4) 
= 144 à? 144 à? - 64 2 — 64 (is negative quantity for all values of a) 


-. There is no real roots of the equation. 


Remark 


If the coefficients a » b and c in the quadratic equation : a X? + b X + с = 0 are rational 
numbers and the discriminant is a perfect square » then the roots are real rational numbers. 


For example : 


zai 

и: 0 2 Е Bh te ad 

1 The equation : 3 X^-5 X-2=0 2 The equation : X -2]5Х+ 1=0 
| The terms coefficients are : 3 —5 ,- 2 e The terms coefficients are : 1 »-2/5 51 
| (rational numbers) (the middle term coefficient is irrational real) | 
‚ * The discriminant = 49 (perfect square number) | e The discriminant = 16 (perfect square number) | 
| /. The roots are real rational -. The roots are real irrational | 

То verify that Toverify that 

| By substitution in the general formula › By substitution in the general formula. 


| the roots are 2 »— i (real rational) Aet roots аге] 5 +2 „ү5 – 2 (real irrational) | 


— X3 


Notice that in the equation X? — 245 X+1=0 


although the discriminant is perfect square number › the roots are real irrational because the 


coefficient of the middle term is irrational. 


If a and b are rational numbers » 


prove that the two roots of the equation : a X 2+ (a? + b2) X+ a b? = 0 are rational. 


—— Solution 
© The discriminant = (a? + p» -4xaxab?za'42a?t? «p^ 4a? b? 
= ай 2a? b? + bt = (a? — 52)? is a perfect square 
-. The coefficients are rational numbers and the discriminant is a perfect square 


-. The two roots of the equation are rational. 


TRY TO SOLVE 


If a is a rational number » prove that the two roots of the equation : 
15 X? - (10 + 3 a) X+ 2 a = 0 are rational. 


Remark 


If the discriminant of the quadratic equation (of real coefficients) isn't positive » then 


the two roots of the quadratic equation are two conjugate complex numbers. 


For example : 

The equation x!-2x4220 

• The terms coefficients are : | »— 2 › 2 (real numbers) 
* The discriminant = — 4 (not positive) 


2. The roots are conjugate complex and to verify that substitute in the general formula the roots are : 


1 +i» 1 —i (conjugate complex) 


Lesson 2 


Relation between the two roots 
of the second degree equation and 
the coefficients of its terms 


We know that the two roots of the quadratic equation : а X?’+bX+c=0,a#0are: 


-b +b —4ас —b-b’-4ac 
= 8 —— 354 ? then : 
6+5 -4ас -Ь-Ү|Ь?-4ас _ 
1 The sum of the two roots = + Ab .-b 


2a 2a 2a a 


- 


i.e. The sum of the two roots = Неа. 
Coefficient of X 


-b +b- 4ac [62 -дас b?— (b?—4 ac) 
x = 
2a 2a 4a 


© The product of the two roots = 


2-2 +4ас 4ac c 
4а? 4a a 


Ге. The product of the two roots = шаа 
= Coefficient of X 


In a symbolic form , we write : 


If L and M are the two roots of the quadratic equation : a X? +b X c 20 , then: 


cB 270018 
1 L+M= à 2 LM- © 


—= 


Without solving the equation » find the sum and the product of the two roots of each of 


the following equations : 


12Х?+5Х-12=0 9 6x?-11 X-10 


——  — Alp, — — —— 


Bese + к Ceol | Check the solution 


b ss ' with noticing that 

-. The sum of the two roots = = ER | the two roots are 
2 i 3 апа – 4 
» the product of the two roots = 2 = =у-=-—6 ; 
9 -6x?-11x-1020 лаб » Б=-И » с=-10 
2. The sum of the two roots = eb 2200. 
а 6 6 

» the product of the two roots = 5 = = = = 


TRY ТО SOLVE 


ИЗХ?+5=4Х » find the sum and product of the two roots. 


1 Ifthe sum of the two roots of the equation : 2 X 74£kX+1=0is 3 » then find the 


value of k › and solve the equation in the set of complex numbers. 


9 If the product of the two roots of the equation : 2 X ?-4X4kz-0is 41 » then find the 


value of k » and solve the equation in the set of complex numbers. 


-m 


.. “=з Е a3 
1 * The sum of the two roots = D == 
k=3 2. The equation is 2 Х2 +3 Х+1=0 
n (2X41) (X+ 1) =0 B x=-4 or X--1 


Lesson 3 


E 
d 
2 
9 +. The product of the two roots =44 = 2 „к= 9 к= 9 
2. The equation 15 2 X? -4 X 4920 8422 5 b=-4 5 с=9 


X= 


-biYbi-4ac 4zyC4y-4x2x9 4-56 41561 42141, ү. 
2а 2х2 4 4 4 "2 


( TRY TO SOLVE 


1 If the sum of the two roots of the equation : 2 X? -a X+ 620 is 34 » then find the value 


of a » and solve the equation in the set of complex numbers. 


9 If the product of the two roots of the equation : X? +3 Х+а=0 is 5 › then find the value 


of a » and solve the equation in the set of complex numbers. 


— — CTD- 
1 If X = – 3 is one of the two roots of the equation : 2 X? +k X 3-0 ; then find the 


other root » and find the value of k 


9 If X= 6is one of the two roots of the equation : X? — 5 X +k 2 0 , then find the other 


root » and find the value of k 


3 If — 1 and 5 are the two roots of the equation : a X? + b X — 5 =0 » then find the value 


of each of a and b 


1 7 The product of the two roots = = = = “. — 3 x the other root = 2 
" к=. 1 1 
г. The other root = - а /. The other root = 5 
РА -b -k 
2 The sum of the two roots = p d 
© The two roots are - 3 5 L T a Sek 
: 2 m 2 
-5 _-К 
Е 5 RSs 


——= 


Lesson 3 


Another solution : 


X = – 3 is one of the roots of the equation : 2X? + КХ- 3 = 0 › then it satisfies it. 
22003) +k 3)-3=0 


и. 18-3k-3=0 $ ees 

2. The equation is: 2X7 +5 X-3=0 sQx-D(x43)20 

“2X-1=0 then X= d or X+3=0 »thenX=-3 
The other root = 4 


9 +: The sum of the two roots = = 503. 5 


^. 6 + the other root = 5 7. The other root = — 1 
' The product of the two roots = 5 = t =k; 
`7 The two roots are 6 »— 1 и. бх (-1)=К ^4 k=-6 


* Try to solve this example by another method as in 1 
3 с. The product of the two roots = 

n-ixsszl а e Susa 

' The sum of the two roots = =P hefesach 

= 4=-b = bz-4 
Another solution : 

"7" — 1 is a root of the equation. ©. а(— 2+6 (-1)-5=0 

"a-bz5 (1) 

+: 5 is a root of the equation. 0:7 (5? +b(5)-5=0 

<. 25a+5b=5 "Divide by 5" 

л ба+Ь=1 (2) 

Adding the equations (1) and (2) : ~. 6a=6 up eed 

By substituting in (1): .. 1-—b=5 и. b=-4 


TRY TO SOLVE 


Find the other root of each of the following equations » then find the value of k : 


1 If X2- 1 is one of the two roots of the equation : x?^4kx-720 


9 Ifx- i is one of the two roots of the equation : 9 x?-9X+k=0 


UNIT 


— — Cm, 
If (1 +2 i) is one of the two roots of the equation : X7-2X+c=0wherecE R » 
then find : 


1 The other root. 9 The value of c 


— — lll ——— — — 
ES үз 2)_9 Notice that 
с Coefficients of the terms аге 


real and one of the two roots 
is non real complex number 


-. The other root is the 
conjugate of the given root. 


һе. i equals (1 -*[2 i) 


^ The sum of the two roots = 
зо (1 +12 i) + the other root = 2 


.. The other root = 2 — (1 +12 i) 


i.e. | The other root = 1 sfai 

*- The product of the two roots = c A (1 -\2 1) (1 e 21) zc 
A P-(2iy =c 1-2 Ес 

TEZE E. vd 


Another solution : 


С (1 +12 i) is one of the two roots of the given equation. 


~. It satisfies the equation. 5 (1 +) -2 (1 +12 ) +c=0 
.1+242i+(/2i) -2-2 2і+с=0 n 1+241-2-2-244+с=0 
#-=3+e=0 &6=3 


kel x?-2x+3=0 


We can use the general formula to find the required other root. 


TRY TO SOLVE 


If ( 2+ i) is one of the two roots of the equation : X? — 242 X+c=0 where c E R 


9 then find : 
1 The other root. © The value of с 


= 


Remarks 
— —————— 


In the quadratic equation : a X?+bX+c=0 


[1] На=1 »then Lc М = Бап М =с 


е. The sum of the two roots = the additive inverse of the coefficient of X › 


the product of the two roots = the absolute term. 
(Q\Ifb=0>thenL+M=0, ie L--M 


i.e. |. One of the two roots of the equation is the additive inverse of the other. 


(Bllfa=c>thenLM=1, іе. L= 


i.e. | One of the two roots of the equation is the multiplicative inverse of the other. 


— CTD. 
1 Find the value of k 9 if one of the roots of the equation : 3 X? + (k-3)X+7=0 
is the additive inverse of the other root. 
9 Find the value of k 9 if one of the roots of the equation : 2 k X?+7X+k?+1=0 


is the multiplicative inverse of the other. 


1 `v One of the roots is the additive inverse of the other 
ʻb=0 .k-3=0 ^e k=3 


© :- One of the roots is the multiplicative inverse of the other 


Кир ere лк +1=2 к 
к -2к+1=0 200-12 =0 127 
TRY TO SOLVE 
a ne 
Complete : 


1 If one of the two roots of the equation : Xu (k-5)x-9z0 
is the additive inverse of the other » then k = ---------- 
9 If one of the two roots of the equation : Х?+3Х+с=0 


is the multiplicative inverse of the other » then c = 


Lesson 3 
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= 

= 

2 

Find the value of d › if one of the two roots of the equation : X? +d X—50 = 015 double 


the additive inverse of the other root. 


——— Solution 
Let one of the two roots = L -. The other root = – 2 L 


absolute term pezis E 


» 77 the product of the two roots = = 
coefficient of X~ 


веб 5:50 2.12 =25 -nL2t5 


— coefficient of X 


-Le-(72L)2 
coefficient of X? 


>. the sum of the two roots = =a 


“-L=-d # Led г. dzt5 


TRY TO SOLVE 


Find the value of k » if one of the two roots of the equation : X? - k X+12=0 
is three times the other root. 
Find the satisfying condition which makes one of the two roots of the equation : 


ax?+bX+c=0 equal to the additive inverse of twice the other root. 


a im. 
Let one of the two roots be L 1. The other root = — 2L 


s V the sum of the two roots = m 


nLeC2L2 ats? (1) 
*- The product of the two roots = a ALxC2L)s = SL? b (2) 
By substituting from (1) in (2) : А (Б == 

A Ы = 3e E = vu 2.202 +ас=0 (That is the required condition) 


TRY TO SOLVE 


Find the satisfying condition which makes one of the two roots of the equation : 


ax?+bX+c=0 equal to four times the other root. 


ae 


Lesson 


Let L and M be the two roots of the quadratic equation : a X? +b X+c=0 


By multiplying the two sides by i where a #0 » the equation becomes in the form : 


x.9x4£20 ke х2 (22) x+£=0 (1) 
a a a a 
-b c 
Виш === 1+ М > 7=lM 
By substituting in (1) » we get the quadratic equation whose roots are L › M which is : 
x?-(L+M)X+LM=0 (2) 


i.e.) x? (the sum of the two roots) X + the product of the two roots = o) 


And by factorizing the trinomial in the left side of the equation (2) » we get another 
form of the last equation which is (X — L) (X- M) 20 


ID. — 
+2 3-12 gels, 2 


ation 


3 


„2.5 

ы ЫШ: i +i 
„Әз Е 4 sl yin 

1 The sum of the two roots = ae Nae » the product of them = aX Zag 


>. the equation is X? — (the sum of the two roots) X + the product of the two roots = 0 


-. The equation is Xe LL X+ B- 0 (by multiplying by 8) 


-. The equation is 8 X? -22 X+15=0 


= 
= 
5 


9 The sum of the two roots = 3 +42 +3 42 = 6 


» the product of the two roots = (3 +12) (3 -2) =] 
^. The equation is X? 6 X+7=0 


і СИЕ iei? ИТ 
ет TA 
2 29-0 .2-2i.2-2i.| 

"rep XII) pa B 
-. The sum of the two roots = 1 +1+1-1= 2 


» the product of the two roots = (1 + i) (1-1) 22 
2. The equation is X? 2 X 4 2 20 


TRY TO SOLVE 


Form the quadratic equation whose roots are : 


1-457 93-21, ын 


A Forming a quadratic equation from the roots of another equation 


If the two roots of the equation : X?-5X-620areL »M эйпа the equation whose 
roots are L+7 3M +7 


—— — Зою 


The required in this example is forming an equation using a given equation where there is 
а certain relation between the roots of the two equations. There are many methods for solving 


this example and we will mention them in the following : 


Ъ The first method 
1 Find the two roots of the given equation. 
О Find the two roots of the required equation. 
3 Form the required equation. 
x*-5x-620 М (X-6)(X+ 1) =0 


<. 6 »— | are the two roots of the given equation. 


-— 


Lesson 4 


Let L= 6 »M=~1 › the two roots of the required equation be D › E 
“ D=L4+7=64+7=13 ,E=M+7=-1+7=6 

и. D+E=134+6=19,DE=13x6=78 

-. The required equation is x?-19 x4 7820 


be The second method 


Let D and E be the two roots of the required equation 


“ D=L+7,E=M+7 n D+E=L+7+M+7=L+M+14 
>'v L+M=S (from the given equation) “ D+E=5+14=19 
»DE=(L+7)(M+7)=LM+7(L+M)+49 

» ^ LM =- 6 (from the given equation) S DE=-64+7x5+49=78 


-. The required equation is x?-19X+78=0 


h The third method 

Let D and E be the two roots of the required equation 

„Ю=„+7 + E=M+7 „Ь=Р-7 » M=E-7 
Lis one of the two roots of the given equation: X? -5 X- 6-0 
AI2-5L-620 

»"L2D-7 2000-7) -5 (0-7) -6=0 
202-140 +49-50 +35 -6=0 202-190 +78=0 


іе. |. D is a root of the equation : X? — 19 X + 78 = 0 (which is the required equation) 


' Remark 


The third method is used only if the relation between the first root of the given equation 
and the first root of the required equation is the same relation between the second root 


of the given equation and the second root of the required equation. 


E A 


| [DL +M? = (0+ М) -21м (2) (L- MP = (L+M)?-4LM 
| i 
| BIL +M? =(L+M) [C M - 3 LM] HL - MP = (L- M) [+ м)? - LM] | 
| А ЛЬ еМ LM _L2+M?2_(L+M)2-2LM | 
| Bw tT тм et E | 


LM LM 
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(Ехатре 3) 
T ФЕЙ, $$$ 
If L » M are the two roots of the equation : X1-7 х+9 = 0 where L? M s» find the 


numerical value of each of the following expressions : 
1 Г? +M? | 9 L?’+3LM +M? 


3 L-M 4 13-м? 


1,» M are the two roots of the equation: X7-7X+9=0 +. L+M=7 and LM -9 
1L « M = (1+ MP -2LM = (7? -2x9249—18 =31 
9 L'e3LM + М2 = (12 +2 LM + М2) +LM = (Le MP & LM = (73 +9 2 49 4 9 =58 
3 (L- MP = (L- M -ALM = (7? -4x9 2 49 -36 - 13 

A L-M =113 › where L> M 


4 L°- M? =(L-M) [К+ M? - LM] 


by substituting from (3) : 


^ L? -M° =з (2-9) =113 (49 - 9) = 40113 


If the two roots of the equation : X? -8 X + 5 = 0 are L and M 


э form the equation whose roots are + апа и 


^ Land M аге the two roots of the given equation. у. L+M=8 and LM=5 
5р LA and г. are the two roots of the required equation. 


-. The sum of the two roots = 


» the product of the two roots = 


cl- 


2. The required equation is X? — i X+ i =0 


һе.| 5x?-8x«1-0 
38 


If L and M are the two roots of the equation : 


x?-5X+9=0 find the equation whose roots are L? and М? 


——— —— Solution 7 


*/ Land M are the two roots of the given equation. ~. L+M=5 and LM=9 


*: L? and M? are the two roots of the required equation. 
2. The sum of the two roots = L? + М? = (L+ М) -2LM = 52-2 х9 =7 
» the product of the two roots = L? x M° = м)? =9=81 


2. The required equation is x?-7X48120 


______ Еш 


If Land М аге the two roots of the equation : 


p 


3х?+5 Х-7 = 0 find the equation whose roots are Led М + L 


`7 Land M are the two roots of the given equation. 


А = ЕШ], 
. L+M= 3 and LM 3 


+ 77 JM m are the two roots of the required equation. 


-. The sum of the two roots = L + = +M+ А =L+M+L+M 


LM 
=5 
Р: 35 Shy. BF 39405 20 
Soe ME ГО 
3 
1 Ty 1 
» the product of the two roots = (L + 5) (M ++) ІМ + ту +2 
_-7_ 3 _-49-9+42 _ 16 
ge 21 21 
2. The required equation is X! - 2 х+=16=0 


de. 21 х2+20х-16=0 


Lesson 4 


- 
= 
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TRY TO SOLVE 


If L ә M are the two roots of the equation : 


2x?-3X-1=0 find the equation whose roots are L? s М2 


2 


и м are the two roots of the equation : X? - 6 X --420» 


find the equation whose roots are L » M 


— — — lilii — — —— 


Es T , M are the two roots of the given equation. 

- „Фф "m NT 

TSM 4 "IM 4 s ВМ 

e ЖЕЗ . 2L+2M_ . 2(L+M) _ А = буе 
Wai teas 27м =6 > =6 DA L+M=7 =3 


>'v Land M are the two roots of the required equation ».+ М = 3 ,1М = 1 


2. The required equation is X? -3 X+1=0 


TRY TO SOLVE 


If X and M are the two roots of the equation : 6 X?-5 X 4120s 


find the equation whose roots are L and M 


— — eD, 
If the difference between the two roots of the equation : X? -k X-- 4k 2 0 equals three times 
the product of the two roots of the equation : X? -3 X-k = 0 » find the value of k 


Let L and M be the two roots of the equation : X? -k X - 4k 20 
^e L+M=k » LM=4k 


› - the difference between L and M equals three times the product of the two roots of 


the equation : X? -3 X-k=0 Sp жб lake 


——] 


Lesson 4 


у (L- M) = (L + MP - ALM (from the previous identities) 
s C3 k? =k? -4 (4k) ~. 9k? =k? -16k 2 8k?+16k=0 
2 8k(k+2)=0 .К=0 or К+2=0 =з. 


Another solution : 


By using the law of the difference between the two roots : 


EY the discriminant _ + | Ь?-4ас 


" L-Mz 5 and from the equation : 
xX? -kX+4k=0 » we found that : Remark 
L-M=4 k*-16k (1) It is possible to deduce the law 


of the difference between the two 
roots from the general formula 
of the two roots of : X? 3 X-k=0 with the same method used for 
finding the sum of the two roots 
in the previous lesson. 


577 L—M equals three times the product 


л L-M=-3k (2) 


» from (1) › (2): 


& +4 k?-16 k = – 3 k » by squaring both sides 
ok -16k=9K? .8К?+16К=0 2 k=0 or К=-2 


TRY TO SOLVE 


If the difference between the two roots of the equation : X? +k X+2k=0 equals twice 


the product of the two roots of the equation : 6 x? +5X+k=0 9 find the value of k 


(э: г) oast \/ o - oll, - yalsdl 41 


Sign of a function 


Lesson 


Investigating the sign of a function 
—" 


Investigating the sign of a function f in the variable X is to determine the values of X at 
which the values of the function f are as follows : 

• Positive » de. .fo920 

e Negative » ie. РО) <0 

* Equal to zero › іе. f(x) =0 


ШУА The sign of the constant function 


The following figures represent the two functions : 
„м 
[ 7:1 (X)=c (where с is positive) f: f (X)=c (where с is negative) 


| 


у, 


+++++++++++ +++ ++ 


i We notice that 
. The function is positive for all X ER ШШЕ function is negative for all X ER 


We notice that 


—= 


Lesson 5 


From the previous , we deduce that : Notice that 
= 


The sign of the constant function f : f (X) = с The symbol V means 


»c €IR* is the same sign of c V X EIR "for every" 


For example : 

e If f (X) = 5 › then the sign of the function f is positive for all X ER 

e If f (X) = —3 »then the sign of the function f is negative for all X EIR 
TRY TO SOLVE 


Determine the sign of each of the following two functions : 


1f:f09210 2 f:f09--2 


_ Second \ The sign of the first degree function (linear function) 


The following figures represent the two functions : 


Pe 

Ё f:f ()=bX +c (bis positive) f: f(X) =b X+ с (bis negative) ) 
i y 
| | 
| 
| y»! 
| We notice that the sign of the function: We notice that the sign of the function: | 
> is the same as the sign of b (positive) » is the same as the sign of b (negative) | 
| | 
{ =c -C 

XG tea 
| at X b al b | 
> is opposite to the sign of b (negative) is opposite to the sign of b (positive) | 
| =б -c | 
Labo GE и і 
БКЫ ТУРЬ | 
> equals zero at X= 2 Paus zero at X= RR | 


- 
= 
> 


From the previous , we deduce that : 


To find the sign of the linear function f : f (X) 2b X+c »b#0 » we put f (230 = 0 
Rot £e 

“ bX+c=0 ae 

-. The sign of the function f : 


1 Is the same as the sign of b at X> r3 


9 Is opposite to the sign of b at X « Е 


3 700=0ах= = х E © 


= 
ХОХ) is opposite to is the same as 
And we illustrate this on the opposite the coefficient of X the coefficient of X 


number line. 


emo 


Determine the sign of each of the following two functions using the number line : 


1 f:f()=3X+6 21:10 =1-1х 
— e 
1 ~ fQ)=3X+6 put f (X) =0 
.3Х+6=0 4 X=-2 


-. The sign of the function f is : 
e positive at X»-2 
e negative at Х<-2 


ef(X)=0 at XxX=-2 E E 


We illustrate the solution on the opposite number line. 
9 wf Q)=-FX+1 put f (х) 20 

ee ee "on 

^3 X=-1 NEP 

-. The sign of the function f is : 


* negative at X22 


ө positive at X«2 


AC =o © x 
ef (X)=0 at Х=2 А565 ------ T 


We illustrate the solution on the opposite number line. 


—= 


TRY TO SOLVE 


Lesson 5 


Determine the sign of each of the following two functions : 


1 Е: 100 =-3Х+6 21:10 =2+1х 


The sign of the second degree function (quadratic function) 


To determine the sign of the quadratic function f : f (Х) =a X ?+Ь Х+с ›а*0 
» we have to obtain the discriminant of the equation : a X? + b X+ c =0 › there are three cases : 


E The discriminant : b? -4a c» 0 


The equation has two real roots » let them be L › M where L < M 


If a is positive If a is negative 


The sign of the function is as follows : 
e [s the same as the sign of a at X ER — [L >M] 
* [s opposite to the sign of a at x€lL.M[ 
e Equals zero at X € ÍL » м} 


X |-~ со 
And we illustrate this on the opposite Fix | “The same ау | oppositeto | the same as 
the sign ofa „Athe sign of a the sign of a 


number line. 


= 
z 
> 
a 


The discriminant : b? — 4 a c < 0 


There is no real roots for the equation and thus the sign of the function is as follows : 


а“ 


If a is positive If a is negative 


te The sign of the function is the same as the sign of a V X ER 


The discriminant : b? -4ас=0 


There are two equal roots for the equation › let each of them be L 


If a is positive If a is negative 


„зе 


м 
The sign of the function is as follows : _ 
e Is the same as a at XL ® Is equal to zero at X=L 
We can illustrate this on the opposite x |-~ 
1 Ах) is the same as is the same as 
number line. the sign of a (0) the sign of a 


—= 


Lesson 5 


(Example) 2) 
Draw the graph of the function : f : f (X) = X?-5x-6in the interval [0 › 5] 
» from the graph determine the sign of the function f in R 


Solution 


x | 0 1 |2 | 25 143] 


ғо) 6 2 |o Loz| o [2 | 6 | 


From the graph › we notice that the sign of f is : 
• Positive at XER- [2 » 3] 

e Negative at X Е]2 ,3[ 

o f(X) =0at XE{2 »3} 


Remark 


If the required is investigating the sign of the function in the given interval » then the sign 
of f is: 


e Positive at ХЄ[0 ‚2 [U] 3 ›5] or [o »5]-[2 ‚3] * Negative atxe]p ›3|[ 
e f(X) =0at XE{2 53} 


Remember that ~~ 


In the previous example : 


• The domain of the function f is the set of the real numbers R 

• The range of the function f is [- 0.25 » e[ 

o The vertex of the curve is (2.5 »— 0.25) and the function has a minimum value equals — 0.25 
• The symmetry axis equation is X = 2.5 


- 
= 
> 


CAD 

— Cup, — — —— 
Draw the graph of the function : 

ff (X)=-X? +4 X-4 in the interval [0 , 4] 


» from the graph determine the sign of the function f in R 


аде 


From the graph » we notice that : 
ef (X)=Oatx=2 
* The sign of f is negative at X ER- {2} 


(Example 4) 


Draw the graph of the function : 
f:fQ0=X?+2X+5 in the interval [-3 5 1] 


> from the graph determine the sign of the function f in R 


Solution 


From the graph » we notice that the sign of the 


function f is positive V X EIR 


Lesson 5 


TRY TO SOLVE 


Draw the graph of the function : 


Ў: РО) =X?-2X-3 in the interval [-2 54] , from the graph determine the sign of f in R 


Determine the sign of each of the following functions » showing that on the number line : 
1f:fQosx?«2x-3 9 f:foosx!-3x«s 
3 f:foo-4x?-12x«9 4 f:feos9«2x-x? 


1 ' The discriminant = b?-4ac24-4x1x(-3) 244 12 = 16 (> zero) 
2. The equation X? 4 2 X —3 = 0 has two roots. 
By factorization ~. (X + 3) (X-1)=0 
и. X=-30rxX=1 
*' a (coefficient of x?) =1>0 
-. The sign of the function f is : 

o positive at XER- [-3 51] 


e negative at ХЄ]-3›1[ 


ef(xy=0 at ХЕ{-3,1} 


9 ы The discriminant = b? — 4 ac = 9 — 4 x 1 x 5 =9-— 20 =- 11 (< zero) 
-. The equation : Х?-3Х+5 =0 has no real roots 
se а=1>0 bd -00 oo 


++++++++++++ +++ ++ 
f(x) + 


2. The sign of the function f is positive V X ER 


3 : The discriminant = b? — 4 ас = 144-4 x 4x 9 = 144— 144 20 
-. The equation : 4 X? — 12 X 4 9 = 0 has two equal roots 
By factorization : ~. (2 X— 3)? =0 x= 3 


(Vie) V o ago \/ old - ost, - wal 49 


os a=4>0 


UNIT 


-. The sign of the function f is : 


e positive at XER- {3} 


ef(X)=0 at х=3 


Д - The discriminant = b? -4ac 24—4 x (- 1) х9 = 40 (> zero) 
2. The equation : 9 + 2 X — X? = 0 has two roots. 


By using the general formula 


-2440 -2+ 


2 
“X= = 5 


7 Se 
>'v a (coefficient of X?) 2— 1 «0 -. The sign of the function f is : 
e negative at XER- [i По >l +110] 
e positive at хє]! 20 1 «io 


*f£0920 at ХЕ{1-\[10 110] 
( TRY TO SOLVE 


Determine the sign of each of the following functions : 


1f:f09-2X?-x-6 9 f:foos-x*-4x-4 
3 f:feo-x?-4x«s 


Iff:f(O=X-1 5 g:g(XH=X7+X-6 
» find the interval at which the two functions f э g are positive together » also the interval 


at which f s g are negative together. 


ЗРО) = Хх-1 -f(O=0 atx=1 
»fis positive at X» 1 це. |_ In the interval ]1 5 cof 
» f is negative at X < 1 ке. Та the interval ]- ee › 1[ 


— a 


»vgüo2x?^e-x-6, 

We get the two roots of the equation X? + X — 6 =0 as follows : 
(X-2)(X43)20 4X2 0 X53 
g(X)=0 axE{2,-3} 

gis positive at X EIR-[-3 2] 


»g is negative at X € |- 3 »2[ 


By noticing the opposite figure we find: — 02777-77 Sees Rp 
® f , g are positive together in the interval 
]2 › | which is the interval representing ]1 ›®[ N R-[-3 »2] 


• f » g are negative together at ]— 3 » 1[ which is equal to ]-°,1[П ]-3:2l[ 


TRY TO SOLVE 


Determine the sign of each of the functions : f 1: Я; 1 (X)22-X and 


f,:f,09- X? —9 X+ 18 and when their signs are negative together. 


Prove that for all values of X ER the two roots of the equation : X 242kX+k-2=0 


are real and different. 


Solution | 
X242kX+k-2=0 аксый 
ла=1 , 6=2Кк ,c=k-2 
2. The discriminant = b? — 4 ac = (2 k)? -4(k-2) 24k - 4k +8 
and (ће two roots are real and different if the discriminant is positive » 
thus we investigate the sign of the function 
f: (® =4К?—4К +8 as follows : 

“+ The discriminant = b? — 4 ac = (- 4) -4х4х8 = 16-128 = – 112 (< zero) 
-. The equation 4 K? -4k +8 = 0 has no real roots › ‘г a>0 


-. The sign of the function f is positive for all the values of k EIR 
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-. The discriminant of the equation X742kX+k—-2=0is positive V X EIR 
Thus the two roots of the equation Х?+2КХ+К- 2 = 0 are real and different V X ER 


Another solution : 


7 The discriminant of the equation : X? - 2k X-k-2-20is4k?-4k 4 8 
v4AKR-Ake8-24k?-4k 147-2 Qk- 1? 47 is positive V k CIR 
-. The two roots of the equation X ?12k X k - 2 = 0 are real and different V X CIR 


D Using the Technology 


By using the program Ge (7 Gebra › draw in one graph the functions defined with the 
following rules : 


1 FOO =(X-2)(X+1) 
2 g0022(X-2) (X+ 1) 
3 k(X) 23(X-2) (X4 1) 


You will get the opposite graph. 


From the graph » we notice that the three curves are open upwards and intersect the X-axis 
at the points (2 »0) » (— 1 »0) and the solution set of each equation which is related to each 
function is [2 ,— 1} 


* Try to investigate the sign of each of the previous functions. 


Also» by using the same program draw in one graph the functions defined with the following 


rules : 

1 fo92-(X-2) (X 1) 
9 g092-2(X-2) (X 1) 
3 k(X%)=-3 (X-2)(X+1) 


You will get the opposite graph. 


From the graph » we notice that the three curves are open downwards and intersect the X-axis 
at the previous points (2 »0) »(— 1 »0) » the solution set of each equation which is related to 


each function is the same solution set {2 »— 1} 


Try to investigate the sign of each of the previous functions. 


Conclusion 


If L » M are the roots of the quadratic equation » then we can form the rule of the 


function which is related to the quadratic equation on the form : 
f (X) 2 a (X - L) (X- M) where a ER- {0} 


e The curve is open upwards if a > 0 


* The curve is open downwards if a « 0 „й 
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Quadratic inequalities in one variable 


Lesson 


Preface 


e You have studied before inequalities of first degree in one variable as : 
X+3>5 › 4-2Х<2 
* Solving an inequality means finding all values of the unknown which satisfy this inequality. 


• When solving an inequality in R › the solution set is an interval. 


For example : 
When solving the inequality : - 2 X - 6» 10 in 


» we find that: -2 X» 4 и. X<-2 
-. The solution set is the real numbers which are less than — 2 

e 1 = НЕЧ ——$-}—_+—_ 1) ——> 
Le. | The solution set ] »-2[ Go a 8 4 & 3 


* In this lesson » you will learn how to solve the inequalities of second degree in one 
unknown (quadratic inequalities) in R » as the following inequalities : 
X'-8X46»0 Хева » X(X-à«-3 


Solving the quadratic inequalities in IR 
To solve the quadratic inequality in R » follow the following steps : 
[т Write the quadratic function related to the inequality. 

[2 Study the sign of this quadratic function. 
[9 Determine the intervals which satisfy the inequality. 


= 


Find in R the solution set of the inequality : X? 5 X 4 6» 0 


Риз — + Write the quadratic function related to the inequality as follows : 
feosx?-5x«6 

Second : Study the sign of f as follows : 
їс The discriminant 2b? 4 a c = 25 — 4 x 1 x 6 = 1 (> zero) 
-. The equation : X ?_5 X + 6 = 0 has two different roots. 


By factorizing : 


Т 


ila. . 
2. (Х-2)у@-3)=0 aped 


4X22 of X23 


Third : Determine the intervals which satisfy X? — 5 X + 6 > 0 (positive) 


- [+++ 


co 
— 
++ 


2. The solution set = |- 5» »2[U]3,[ or Ж- [2,3] Д 


Notice that <. 


From the previous example : 
The solution set of the inequality : x?-5X+6<0inRis |2 »3[ 


TRY TO SOLVE 


Find in R the solution set of each of the following inequalities : 


1 х?-2Х-8>0 9 x?-2xX-8«0 


Find in R the solution set of the inequality : (X + 5) (X-1)z Х+ 5 


ЕЕ 
(X45) Х-П=Х+5 л Х2+4Х-5=Х+5 1. х2+3Х-10>0 
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First : Write the quadratic function related to the inequality as follows : 


f (X)=X?+3X-10 

Second : Study the sign of the function f as follows : 
*: The discriminant = b? -4ac 29-4 x 1 x (— 10) = 49 (> zero) 
2. The equation X? + 3 Х 10 = 0 has two different roots 
By factorizing : 
и. (X—2)(X+5)=0 


и. X=2 or Х=-5 
Third : Determine the intervals which satisfy that : X? +3 X- 1020 
-. The solution set = 


]-9:-5]U[2 ,=[ or &-]-5;2[ — — на 


[ 
D 
N 


Notice that к. 


From the previous example : 
The solution set of the inequality : (X + 5) (X-1)<X+5inRis[-5 2] 


TRY TO SOLVE 


Find in R the solution set of each of the following inequalities : 


12х2+5 Х>3 9 X(X+6)<4X415 


— CTB, 


Find in R the solution set of each of the following inequalities : 


1 х2-3Х+5<0 9 X?+2X+4>0 
34x-x?-4«0 4 X*-6X+9<0 
— Вам, 


1 By putting f (X) =X? —3 X+ 5 and investigating the sign of the function f » we find that : 
The discriminant = b^ -4ac29-4x 1x 52-11 «0 


^. The equation : X? — 3 X 4 5 = 0 has no real roots. 


— 3g 
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vs a=1>0 
2. The sign of the function f is positive for every X ER 
2. The solution set of the inequality : X? -3 X + 5 «0 is Ø 
9 By putting f (20 = X? 4 2 X + 4 and investigating the sign of the function f » we find that : 
The discriminant 2b? -4ac =4-4х1х4=- 12 <0 


2. The equation : X? 4 2 X 4 4 = 0 has no real roots 
sv a=l>0 
2. The sign of the function f is positive for every X EIR 
2. The solution set of the inequality : X? - 2 Х+4> 0 isR 
3 By putting f (X) 24 X— X? — 4 and investigating the sign of f » we find that : 
The discriminant = b? — 4 ac = 16-4 x (- 1) x (-4) 20 
^. The equation : 4 X-X ?..4 = 0 has two equal roots 
By factorization : .. (X— 2° =0 Mee aa 
ys a=-1<0 
~. The function is negative at X CIR — {2} »f (xX) =Oatx=2 


~. The solution set of the inequality : 4 X — x?-4«0ismR- {2} 
4 By putting f (X) = Х? 6 X 4 9 and investigating the sign of f » we find that : 
The discriminant = b? -4ac =36-4x1x9=0 


-. The equation : X?—6 X 4 9 = 0 has two equal roots 


By factorization : ~. (X— 32 =0 AKES 
“а=1>0 

2. The function is positive at XER- {3} » f C0 =0 at X 23 
2. The solution set of the inequality : x?-6x«9x0is {3} 


TRY TO SOLVE 


Find in R the solution set of each of the following inequalities : 


1 X?+X+12>0 о -x?+X-1>0 


2x? 2X +150 4 10X-X?-25<0 


(Az?) М одао V ou - ost, - yall 57 
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Remarks 


If the quadratic equation a X? +b X+c=0 
where f is the related function with it » then : 


[1] Conditions that each of the two roots of 
the equation is greater than a real number k are : 


*b-4acez0 
*af (k)»0 


For example : 


mz6 1 


°25-4m20 4 


4-5 (2) + т>0 т> 6 


i 5 >2 "satisfied for all values of т" 
» then to satisfy the 3 conditions: 6 <m<6 i 
(2 | Conditions that only one of the two roots 
of the equation lies between the two real 
numbers m »n is : f (m) x f (n) « zero 
For example : 
If only one root of the equation X? -b X + 12 20 
is belong to the interval ]1 5 4[ 
»then f (1) x f (4) «0 
^ (1-b+ 12) (16-4b 12) «0 
^. (13 – b) 28-4 b) «0 
2 (13-5) (7-5) <0 
be] , 13[ 


3) Conditions that the two roots of the equation 
are lying between the two real numbers m › п 
where m « n are : 
*b?^-4acz0 
eaf(n)>0 


eaf(m)>0 


ben 


a 


*m< 
2 


35; 


(13 —b) (7 - b) 


If each of the two roots of the equation X? — 5 X + m=0 is greater than 2 » then : 


For example : 


If the two roots of the equation 4 x?-2X+h=0 


are elements of the interval ]- 1 › 1[ » then: 


*4-4x4xh20 у 
°4](—1)>0 /. 4х (4+2+10)>0 
.4{(1)>0 /. 4 (4-2+0)>0 


e-l< a < 1 satisfies for all values of h 
2x4 


From (1) › (2) »@) and (4) n-2shsl 
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Unit Two 


Unit Lessons 
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Learning outcomes 


By the end of this unit, the student should be able to : 


* Recognize the directed angle. 


* Recognize the positive measure and negative 
measure of the directed angle. 


» Recognize the standard position of the 
directed angle. 


» Recognize the concept of the equivalent 
angles. 


* Determine the quadrant that the directed 
angle in its standard position lies. 


» Recognize the radian measure of a central 
angle in a circle. 


* Convert a degree measure of an angle into 
a radian measure and vice versa. 


* Recognize signs of trigonometric functions in 
each quadrant. 


* Find trigonometric functions of some related 
angles of a special angle. 


» Use calculator to find trigonometric ratios. 


» Use calculator to carry out special arithmetic 
operations of converting degree measure into 
radian measure and vice versa. 


* Graph trigonometric functions (Sine - Cosine). 


» Use computer to graph trigonometric 
functions. 


» Solve life applications using trigonometric 
functions. 


* Find the measure of an angle given one of its 
trigonometric ratios. 


Directed angle 


* We have studied that the angle is the union of two rays with a common starting point. 
In the opposite figure : 


If BA 5 BC are two rays with a common starting point B » then c 
ВА UBC=Z ABC апа the two rays BA » BC are called the 
sides of the angle and the point B is the vertex of the angle. 
° As we knew ordering the sides of the angle is not important. 
We can write Z ABC or Z CBA to express the same angle. 


* In this lesson » we will study a new concept which is "directed angle" and some related subjects. 


м Directed angle 


If we take into account the order of the angle sides » such that one of them is the initial side 
and the other is the terminal side ; then the angle is written as "an ordered pair" whose first 
projection is the initial side and the second projection is the terminal side. 

The angle in this case is called "directed angle" › its agreed to draw an arrow between its two 
sides comes out of the initial side to the terminal side. 


Definition of the directed angle 


The directed angle is an ordered pair of two rays called the sides of the angle with 


a common starting point called the vertex. 


—= 


If OA , OB are the two sides of an angle whose vertex is "О" » then : 


The ordered pair (OB , OA) represents 
the directed angle Z BOA whose initial 


The ordered pair (ОА , OB) represents 


the directed angle Z АОВ › whose initial 


side is OA » and terminal side is OB side is OB » and terminal side is OA 


| o Initial side A " Terminal side A 
From the previous , we deduce that: — 
| directed angle Z AOB # directed angle Z BOA because ( OA > ОВ) z( OB , OA) | 


Q Check your understanding Complete : 


1 


A Positive and negative measures of a directed angle 


The measure of the directed angle is 
== 


If the direction of the rotation from the initial | If the direction of the rotation from the initial 
side to the terminal side is anticlockwise side to the terminal side is clockwise 


[0] Initial side A О | Terminal side В 
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: Remark 


Each non zero directed angle has two measures; one is 
positive and the other is negative such that the sum of the 


absolute values of the two measures equals 360? 


те. |__| Positive measure of the directed angle | Nesate Initial side A 
| + | Negative measure of the same directed angle | = 360° 
So that : 


1 Ifthe positive measure of the directed angle = Ө » then the negative 
measure of the same directed angle = Ө — 360° 
For example : The negative measure of the directed angle 
of measure 210° = 210° — 360° 2 — 150° 


9 If the negative measure of the directed angle = — Ө 


» then the positive measure of the same angle = — 9 + 360° 


For example : The positive measure of the directed angle 
of measure (— 120°) = — 120° + 360° = 240° 


TRY TO SOLVE 


Find : 


1 The positive measure of the directed angle whose measure is (— 170°) 


9 The negative measure of the directed angle whose measure is 320° 


Find the measure of the directed angle 0 in each of the following figures : 


1 2 m 
(627 


Lesson 1 


1 +» The rotation direction is clockwise 
-. The measure of the angle is negative 


20 = 42° – 360° = - 318° 


2 +. The rotation direction is anticlockwise 
2. The measure of the angle is positive 


5.02 – 53° + 360° = 307° 


TRY TO SOLVE 


9} 
Find the measure of the directed angle 0 in each of the following figures : 
1 2 3 e 
A 9033 
64 . 
135 


N The standard position of the directed angle 


A directed angle is in the standard position if the following two conditions are satisfied : 


1 Its initial side lies on the positive direction of the X-axis. 


Q Its vertex is the origin point of an orthogonal coordinate plane. 


So that : 


* All the following directed angles are in the standard position because they verfiy the two 


conditions : 


(4:0) V ofi \/ OW - Sol, - alli 65 
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® All the following directed angles are not in the standard position because the initial side 


does not lie on OX 


° The directed angle in the opposite figure is not in the standard 


position because its vertex is not the origin point O 


ГМ, Equivalent angles 


° If we notice the directed angles in the standard position in the following figures : 


+p 
© -pe x 
ў y › y 
Fig. (1) Fig. (2) Fig. (3) Fig. (4) Fig. (5) 
We notice the following : 
1 The angles in the five figures have the same terminal side OB ) 
© The measure of the angle in fig. (1) 2 0 > 
The measure of the angle in fig. (2) = Ө + 360? , 
The measure of the angle in fig. (3) = 0 + 2 x 360° > 
The measure of the angle in fig. (4) = — (360° — Ө) = Ө — 360° , 
|. The measure of the angle in fig. (5) = — (2 x 360° — 0) = 0 — 2 x 360° ) 


From this , we can conclude : 


If Ө is the measure of a directed angle in the standard position: then the angles whose 
measures are : 


(0 + 360°) » (0 + 2 x 360°) » (0 + 3 x 360°)... » (0 n x 360°) » such that n is 
an positive integer have common terminal side. 


These angles that have common terminal side are called "equivalent angles". 
/ 


| Definition of the equivalent angles | of the equivalent angles 
Several directed angles in the standard position are said to be equivalent when they have one 


common terminal side. 


— — Cmm, 
Determine two angles » one with positive measure and the other with negative measure 


having common terminal side for : 


1 100? 9 -250° 


1 Anangle with positive measure = 100° + 360° = 460° Notice that жо 
An angle with negative measure = 100° — 360° =— 260° There are an infinite number 


of other positive and negative 
measures of angles having 


An angle with negative measure = — 250° — 360° =— 610° common terminal side. 


92 An angle with positive measure = — 250° + 360° = 110° 


Determine the smallest positive measure for each of the angles whose measures are as follows : 


1 -62° 9 -225° 3 530° 4 — 790° 


1 The smallest positive measure = — 62° + 360° = 298° 
2 The smallest positive measure = — 225° + 360° = 135° 
3 The smallest positive measure = 530° — 360° = 170° 


4 The smallest positive measure = — 790° + 3 x 360° = 290° 
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TRY TO SOLVE 


1 Determine a negative measure for each of : 


UNIT 


(1) 72° (2) 1150° 


© Determine the smallest positive measure for each of : 


(1) - 115° (2) 405° 


A Angle position in the orthogonal coordinate plane 


We know that the orthogonal coordinate plane is divided into 


four quadrants as in the opposite figure. Second First 
quadrant | quadrant 


So 


The position of the directed angle is determined by hia me 
nc ourtl 


its terminal side when it is in its standard position. quadrant | quadrant 


o 
270 


If we draw the directed angle Z AOB in the standard position of positive measure Ө › then : 


The terminal side OB lies in a quadrant as follows : 


First quadrant Second quadrant Third quadrant Fourth quadrant 


Z AOB lies in Z. AOB lies in Z. AOB lies in Z AOB lies in 


the first quadrant the second quadrant the third quadrant the fourth quadrant 
0° < 0 < 90° 90° < Ө < 180° 180° < 0 < 270° 270° < Ө < 360° 
| } J 
on 
Remark 


If the terminal side lies on one of the two axes» then the angle is called "quadrantal angle". 


i.e. | The angles whose measures are 0° 5 90° , 180° 5 270° 5 360° are quadrantal angles. 


e 
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Determine the quadrant in which each of the directed angles whose measures are as 
follows lies : 

1 213? © 132? 3 -310* 4 -12° 

5 270° | 6 964° | 7 - 1070° | 


1 "180? < 213° < 270° 2. The angle lies in the third quadrant. 

© -. 90° < 132° < 180° .. The angle lies in the second quadrant. 

3 The smallest positive measure = — 310° + 360° = 50° Notice that А 
v0 < 50° < 90° To determine the quadrant 
2. The angle of measure 50° lies in the first quadrant which the directed angle 


lies in» we have to find the 


„. The angle of measure — 310° also lies in =. ; 
smallest positive measure of it. 


the first quadrant. 
4 The smallest positive measure = — 12° + 360° = 348° 
© 270? < 348° < 360° 2. The angle of measure 348° lies in the fourth quadrant. 


2. The angle of measure — 12? also lies in the fourth quadrant. 
5 270? is a quadrantal angle. 


6 The smallest positive measure = 964° — 2 x 360° = 244° 
»« 180? < 244° < 270° 2. The angle of measure 244° lies in the third quadrant. 


2. The angle of measure 964° also lies in the third quadrant. 
7 The smallest positive measure = — 1070? + 3 x 360° = 10° 


#11 02.= 10" 907 2. The angle of measure 10° lies in the first quadrant. 


2. The angle of measure — 1070? also lies in the first quadrant. 


TRY TO SOLVE 


Determine the quadrant in which each of the directed angles whose measures are as 
follows lies : 


1 67° 9 -220° 3 875° 4 —2020° 
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It depends on dividing the circle into 360 equal arcs in length, then the central 
angle whose sides pass through the two ends of one of the arcs, its measure 
equals one degree which is symbolized by 1?» and the central angle which 


subtends between its sides 30 arcs of this arcs» its measure equals 30? and so on. 


h The unit of measurement of the degree measure _ 


is the unit of measuring the angle in the degree measure which is divided into 
60 equal parts» each part is called inute » and it is symbolized by | » also the minute is 


divided into 60 equal parts » each part is called a se and it is symbolized by [ 


ie.) 1°=60 . 1=60 


In this type of measuring angle › the protractor is used as an instrument for measuring angles 


in degrees. 


Remember that у 


Calculator can be used to convert parts of degrees and minutes into minutes and seconds 
and vice versa 


Such as 
#37 3 =37° 23 36 37 2 @9 ©9722 30° 


F SHIFT 
+ 70° 37 30 = 702 70:7 @9 0 @@ OS n> 
70 
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A Radian measure system 


B 3 
This measure depends on the following geometrical fact : 
In the concentric circles » the ratio of the length of the arc of any Coy 
central angle» and the length of the radius of its corresponding circle 

A3 


equals constant quantity. 


= Yo =ч 
length of A,B, _ length of A, B, length of A,B, _ -— B 
ге. | МА, = МА, МА, = constant quantity 


and this constant is the radian measure of the angle. 


The radian measure of a central angle in a circle 


— —. . length of the arc which the central angle subtends 
ie. | ¥ length of the radius of this circle 
Definition 


If 0:29 is the radian measure of a central angle in a circle 


of radius length r subtends an arc of length l > then 
AN 


Qrad РЫ Д. 


and since the radius length of the circle r is constant » then (ће radian measure of the central 


angle varies directly as the length of the subtended arc. 


b The unit of measurement of the radian measure 


The radian angle is the unit of measuring the angle in the radian measure » and we can define 


the radian angle as follows which is denoted by (1129) and is read as one radian. 


The radian angle is a central angle in a circle subtends an arc of length 


equals the length of the radius of the circle. 


Notice : Ө" = iE 20" = => = 1% 


For example : The measure of the central angle that subtends an arc whose length 


equals double the length of the radius of its circle = 2*4 


mo 


UNIT 


emp 


In each of the following circles ; find the required under each figure approximating to 


the nearest tenth : 


1 9 a! в 
A 
e Ке, 
pu. 
ЗЛ ст. 
Find : m (4 AMB) т Find : The radius length Find : The length of AB 
radian measure. of circle M the greater. 


r=? , (=5лст. › 9-2 
-. The radius length = d = u 
2 

=5Лх-2 = 10 ст 

= . 


(! l=? , 9“ = 3 л > Г= 8 ст. 


2. The length of AB the greater = Ө" x r 


=J Лх8= ЮЛ =31 4 сп. 


If the length of the radius of a circle is the unit › then the circle is called "the unit circle" 


» where g^ E 


For example : In the unit circle » the central angle that subtends an arc of length i л 
unit length has a radian measure = 4 Дд = 1.574 
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TRY TO SOLVE 


1 Find the radian measure of the central angle which subtends an arc of length 15 cm. 
if the radius length of the circle is 10 cm. 


9 Find the length of the arc in a circle of radius length 8 cm. if the measure of the central 
angle subtended by it is u approximating the result to the nearest hundredth. 
3 Find the length of the radius of the circle in which a central angle of measure HU is 


drawn subtending an arc of length 24 cm. to the nearest tenth. 


IN The relation between the radian measure and the degree measure 


Measure of the arc Length of this arc 
Measure of the circle Circumference of the circle 


You have known that » in a circle : 


m (AB) . Length of AB 
300° . 2r 


| In the opposite figure : 


‚с. m(Z AMB) = m (AB) mE "n = Length of AB К A 


ad 
Assuming that : m (Z AMB) equals X? in degrees and equals Ө“ in radians 
and the length of AB =( 


Ше ( gu l 

180° Tr uli E 
x? s К гай m ra 180° 
= and from it О = ы s x= 6 XE 


> м . H 
4 Find the radian measure of the angle whose degree measure is 75° 32 15 approximating 
the result to the nearest thousandth. 


9 Find the degree measure of the angle whose radian measure is 2.38" 


rad rad N 
в... EE Jt 5 = 75° 33 = rad 
1.0 =x MITTAT 20 2753) Hu m 
(Ей e c тай 180° rad > о 
О} Х°=0 x = =238 iE = 136? 27 50 


TRY TO SOLVE 


1 Convert the measure of the angle 1. 


279 into degrees. 


9 Convert the measure of the angle 72° 30 into radians approximating the result to the 


nearest hundredth. 


(Vert) east \/ OW - ous - wal 73 


ө Enrichment information 


There is another unit of measuring angles called (Grad) which equals —— i of the measure 
of the straight angle. 


UNIT 


If X › 0 » y are the measures of three angles respectively in degrees » radian and grade 


d 
xe ы Q^ ogee 
> then 1305 x = “200 


(RETE End 
Remarks 
M - т 
[1 Че radian measure of an angle equals 7t (radian) › then its degree measure 
= л x 180° 30 = 180° їе. Л in radians is equivalent to 180? in degrees. 


For example : E JU is equivalent to E x 180° = 108° 


(9) If the degree measure of an angle is known › and it is required to convert it into radian 


measure in terms of 7t » then we use the relation : g^ =й m without substituting 
with JT 


For example : • 18° is equivalent to 18° x = 


ЕЛЬ 
180° 10 


• 135° is equivalent to 135? x EX E л 


180° 


Determine the quadrant іп which the directed angle of each of the angles whose 
measures are as follows lies : 


1 2:02" 9-73" 3 


Bln 
a 


Solution 


To determine the quadrant in which the directed angle lies» we find its degree measure : 


д х0" x 180° = 2.02 x 180" = 115° 44 13 


-. The angle Pus measure is 2.02" is equivalent to 115? 4À 13 in degrees. 
77 The angle of measure 115° 4À 15 lies in the second quadrant 


2. The angle of measure 2.02" lies in the second quadrant. 


9 sx =~ 7.374 х IY LL 419° 15 33 
The angle of measure — 418° 15 33 is equivalent to 
—418° 15 33 +2 х 360° = 301° 44 27 


*- The angle of measure 301° 44 27 lies in the fourth quadrant 
-. The angle of measure — 7.3™ lies in the fourth quadrant. 


B8 Ч ET is equivalent to 5 = x 180° = 225° 
+: The angle whose measure is 225? lies in the third quadrant. 


-. The angle whose measure is E lies in the third quadrant. 


Remark 


It is possible to determine the quadrant in which the directed 
angle - whose radian measure is known in terms of 7t - lies 
without converting to degrees using the opposite figure : 
For example : 


By using the opposite figure we can determine in which quadrant 


the angle whose measure is à Л in the last example lies where 


*. The angle whose measure is à T lies in the third quadrant. 
LOU. 


рии 


TRY TO SOLVE 


Find the quadrant that each of the following angles lies in : 


1 The angle of measure E 
9 The angle of measure — 0.3 7t 
3 The angle of measure 5.7194 


4 The angle of measure — 6.479 


— — в, — —— 


Find the length of the arc subtended by the central angle whose measure is 152° 26 17 


drawn in a circle of radius length 10.5 cm. approximating the result to the nearest cm. 


— eo 


at rad _ хо o rad 
7 Ord = T О 26 17 x Tags = 2.6605 


rad 
.(=0 xr=2.6605 x 10.5 228 cm. 


Lesson 2 


UNIT 


Find each of the radian measure and the degree measure of the central angle subtending 
an arc of length 12.6 cm. in a circle of radius length 7.2 cm. 


o^ l = 2. =, =] 5nd 


~ 72 
= 1.75%! x 180° 100° 16 3 


Find the circumference of the circle that has an inscribed angle of measure 30° 


subtending an arc of length 5 cm. 


^ The measure of the inscribed angle = 30° 
-. The measure of the corresponding central angle = 60° 
rad 
sg ee dp ype sag. de 
0 =60 X38 773 doni" m -(4 =-2 cm. 


-. The circumference of the circle = 270 r = 2 Л x 


— — emm 
Two angles » the sum of their radian measures = 31 » and the difference between their 
degree measures = 30° » find the measure of each of them in degrees and in radians. 


34 = Е х 180° = 180° assuming the two angles аге A » В such that : m (Z A) > m (Z В) 
лиш (/ А)+т(/ В) = 180° 5 m(ZA)-m(Z В) = 309 
Ву adding : 
- 2m(ZA)=210° 
“.m(ZA)=105° 
^ mz BJS 757 
тота (Z A) in radians = 105° x > m = 1.83794 
-. m (4 B) in radians = 75° x 2; = 1.31" 


[Р T 


== 


In the opposite figure : AB Й АС аге two tangents to 


the circle M whose radius length is 6 cm. If AM = 12 cm. 


9 find the length of the major arc BC to the nearest integer. 


po AC is a tangent to the circle M 
In AAMC: 

т (0 АСМ) = 90° » MC= 
-. m (Z AMC) = 60° 

s ': MA bisects Z BMC 

-. m (Z BMC) the reflex = 360° — 120° = 240° 


180° 
rad 
одру 0.47 
Ө = 240° xix 753 
rad 
‚> l=0 Xr 


<. m (Z CAM) = 30° 


-. m (Z BMC) = 120° 


2. The length of BC the major = АЛ «6-83 225cm. 


3 


TRY TO SOLVE 


Find the required under each figure : 


1 2 


Р В 


The length of BC 


Lesson 2 


У. 
Va 


i= 
o 
N 
л 
Ф 
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We have studied before the basic trigonometric ratios of an acute angle and we have 


known that : 


In any right-angled triangle : 


А Opposite Adjacent 
ы Oi RONE ура ОСЬ. 
Hypotenuse Hypotenuse 
_ Opposite 
каре Adjacent 
eel са ЖЕ AB: 
зїп Ө = 5 соз Ө = = tan 0 = 4 
24 2.3. a 
sino = 5 cos Q = 1 tan 0 = 3 
cost. s В 8 4 E 3: 
sin Ө 10= 5 соѕ0= 15 = 5 tan 9 = 2 7 
8 4 б. 3 „Ёё nd 
ЗО — 45 = т cos Q= 15 = 5 tan = = 3 


© 
S 
SS 
sS 


0 


adjacent 


Зет. 


4 ет. 


бет. 


Вет. 


opposite 


Lesson 3 


From the previous , we deduce that : - 


1 ѕіп Ө , cos Ө „тап Ө in the two triangles are equal. 


ie.| The trigonometric ratio of the angle is constant and does not depend on the 


area of the triangle. 


© sin Ө z sin 0 »cos Ө z cos 0 › tan Ө = tan OL in any of the two triangles. 


ie.| The trigonometric ratio is changed by the change of the angle which is known 


by "The trigonometric functions" J 


— 


A The unit circle 4 


In the orthogonal coordinate system 


the circle of centre at the origin point and 


| бих eq. [s the unit of length is called a unit circle. 


Notice from the previous figure : . 


• The unit circle intersects the X-axis at two points which are (1 »0) »(- 1 »0) 


e The unit circle intersects the y-axis at two points which are (0 » 1) › (0 »— 1) 


Remark 


If the point (X » y) €the unit circle » then 
* X? + y? = 1 from Pythagoras! theorem. 


*Xe[-1 ‚1] ›УЕ|[- 1 1] 


D The basic trigonometric functions and their reciprocals 


If we draw the directed angle AOB in the standard 
position and its terminal side intersects the unit 
circle at the point B (X › y) and if m (4 AOB) = 6 


» then we can define the following : 


= 
:B 
2 
First The basic trigonometric functions of the angle of measure Ө are : 


1 Cosine of the angle = Х - coordinate of the point В їе. | cos0z X 


9 Sine of the angle = y - coordinate of the point B ie. | sin8- y 


- у - coordinate of the point В у 510 
f = е. === 0 
3 Tangent of the angle X- coordinate of the point В i | tan Ө ee ee where Х = 


Notice that The point В (X › y) can be written as (cos Ө » sin Ө) 


1 The secant of the angle (sec) = 


The reciprocals of the basic trigonometric functions of the angle of measure Ө аге: 


1 
Х - coordinate of the point В 


ees > where X #0 
X 0 


cos 


1 
у - coordinate of the point В 


i.e. | csc O=1= 4 » where у #0 
Y sin @ 


X - coordinate of the point B 


9 The cosecant of the angle (csc) = 


1 ше —— 
3 The cotangent of the angle (cot) ИИ 


0 
ПВ соө=&—5°—— : » where y #0 
y an 0 


Find all trigonometric functions for an angle of measure 0 which is drawn in the 


standard position and its terminal side intersects the unit circle at the point A in each of 


the following : 
1 A(2. 3) 9 A (150) 
3 A(- 1.y) where y>0 4 A(-X5X)where X250 


—= 


4 Solution - 
xm =. ama. X4 
1 соѕ0= 5 , зїп Ө = = , tanü- += 5 
ITE , esc 0 = 2 > cot = 4 
9 cos0-2- I >» sin0z0 > AUEREN 


Ра 
[e] 
6 
Ф 
ll 
| 
= 
> 


сѕсӨ = 5 (undefined) ^ » cot@= uw (undefined) 


3 3 
cos 0=— 1 , dias t , inge st sois 
ssec 0=-2 , сө = qr , cot = 
3 3 
4X? жу? =1 (х) + х2 = 

Б oa В 
2Х^=1 х^= 5 
Xan ‚у X>0 


TRY TO SOLVE 


Lesson 3 


Find all trigonometric functions of an angle 0 drawn in the standard position whose 
terminal side intersects the unit circle at the point B for each of the following : 


TIRE 


О B(05»X)»where X «0 


3 В (-у ›-у) > мһегеу> 0 


= 


QM г) А одд V o - okat - укд[ Ө) 81 


e 
= 
2 


Remark 


The equivalent angles have the same trigonometric functions : 


Le. m For all values of n € Z (set of integers) » then 
ecos (0+2пЛ) 2cos0- X ; sec (0. 2n m) = sec 0 - 5 > where X z 0 


esin(@+2nI)=sinO=y , esc (9 +2 n Л) = csc = + » where y #0 


e tan (0+2 n T) = tan 0 => › where X #0 > cot (0 +2n TO = cot 0 =~ » where y #0 


For example : 
° cos 420° = cos (60° + 360°) = cos 60° 
° sec 840° = sec (120° + 2 x 360°) = sec 120° 
° tan (— 1500°) = tan (300° — 5 x 360°) = tan 300° 


D Signs of trigonometric functions 


If Z AOB the directed is in its standard position and its terminal side intersects the unit 
circle at the point B (X › y) and m (Z AOB) = Ө , then 


Z. AOB lies in one of the quadrants as follows : 


TI 


ec |0,2 


Х>0,у>0 
all the trigonometric 
functions are 
positive. 


Х<0,у>0 
sin Ө » csc Ө are 
positive and the 
other functions 
are negative. 


Х<0,у<0 
tan 0 » cot 0 are 
positive and the 
other functions 


are negative. 


Х>0,у<0 
cos Ө » sec Ө are 
роѕійуе апа ће 
other functions 
are negative. 


= 


• We can summarize the previous results in the figure and in the following table : 


The interval that sign of | sign of | sign of 


Quadrant) Q belongsto cos ssec sin scese | tan › cot 
| 


Y 
| л 
First | ] ? | % Ес F 
| x 
E J 


Second | i 9 n| = + эч 
| 
тыга | МД - E * | 
y ] 
Fourth | = 2 л[ 
Я 


For example : 
e tan 320? is negative » because : 

The angle of measure 320° lies in the fourth quadrant 270° < 320° < 360° 
e sin 160° is positive » because : 


The angle of measure 160° lies in the second quadrant 90° < 160° < 180° 


` Remark 


The trigonometric functions of the equivalent angles have the same sign. 


Determine the sign of each of the following trigonometric ratios : 
4 sin 970° 9 cos 7 
3 tan (- 200?) Д. csc (- i n) 
4 sin 970° = sin (250° + 2 x 360°) = sin 250° 
»'« 180° < 250° < 270° 


i.e.| This angle lies in the third quadrant. 


-. sin 250° is negative. -. sin 970? is negative. 


Lesson 3 


- 
= 
2 


© cos 7 Л = cos (1 х 180°) = cos 420° = cos (60° + 360°) = cos 60° 


э 7 0° < 60° < 90° 


1.2. | This angle lies in the first quadrant. 


-. cos 60° is positive. /. COS i Л is positive. 
3 tan (— 200°) = tan (- 200° + 360°) = tan 160° 
‚`7 90° < 160° < 180° 
їе. This angle lies in the second quadrant. 
-. tan 160° is negative. -. tan (— 200°) is negative. 


4 esc (= $ л) = cse (- 8 x 180°) = esc (— 288°) = ese (= 288° + 360°) = esc 72° 
» 77 0? < 72? < 90° 
i.e. | This angle lies in the first quadrant. 
-. csc 72° is positive. /. CSC (- i n) is positive. 
TRY TO SOLVE 


Determine the sign of each of the following trigonometric ratios : 


1 cos 620° 9 sec (- 30°) 3 cot Ил 
3 


IfB (x Й 1) is the point of intersection of the terminal side of the directed angle of 


measure Ө in its standard position with the unit circle where 90° < 0 < 180° » 


find the value of each of : cos 0 and tan 0 


Solution 


т 90° < Ө < 180° -. В lies in the second quadrant 


» ^ for any point (X » y) on the unit circle » we get X? + у2=1 


^ х?+ (1) =1 


Lesson 3 


3 
>’. the point В (x , 5) lies in the second quadrant. ~. X=— iH 


1 


n TUR ET 
z 3 -. cos 0 = 2 »tan Ө x 


{з 


Ifoc pz 92 л| scos Ө = = » then find all trigonometric functions of Ө 


— illii — — — — 


Let m (Z AOB) = 0 where 0 is in the 4% quadrant and the point В is (X » y) 


ix cos 0= +; ‚у = sin Ө where sin 0 <0 
"S 2, аа. 
ӯ 1 - (4) +5107 0=1 x 
‚жї? _ 25 _ 144 ERR PA „pals ZE 
г. sin" 0=1 169 = 169 z. sin Ө = 1 ~B=(ġ> zi 
then we ыы 
, get: a 5 E 
ce 5 21.113 E EOS 
Up mc e D secü-r- ES and cot Ө Y "m 


The quadrantal angles (0° , 360° „90° ; 180° or 270°) : 


The opposite figure illustrate the points of intersection of the 
terminal sides of the quadrantal angles with the unit circle, from 
which we can deduce the trigonometric ratios for these angles as 


shown in the following table : 


СЕҢ degree | | Bin radian | | sin Ө | | cos 0 tanO escÓ | secO | cot Ө 
0°ог360° | Oor2x | 0 1 в undefined 1 | undefined | 
р 90° 5o etja IE 1 undefined O 
m у 7. Ж Ш Е У ЕЕЕ Ы eiut c^ шышы 
270° iR PILAE -1 undefined ^ 0 


[8 —— 


e 
= 
————— m 


Second The angles of measures 30° . 60° and 45°: 


© in degree = 30° Ө in degree = 60° Ө in degree = 45° 
Ө in radian = 2 0 in radian = 2 Ө in radian = Y 
6 3 4 


The previous figures show the points of intersection of the terminal side of each of the angles 
of measures 30° , 60° and 45° in the standard position with the unit circle » from which we 


can deduce the trigonometric ratios of these angles as shown in the following table : 


Ө? in degree 0 in radian | sino | cos Ө. tan 0 ЕТ ѕес Ө | cot 0 
w |a |p $ в 
в 
= | Таа [ele 


Find the value of : 


4 sin 30° sin 90° — cos 0° sec 60° + 5 tan 45° + 10 cos? 45? sin 270° — tan 30° sin 180° 


2 
The expression 24 x L x 1-1 x245x1+10x(4) x(-1)- 


E 


=2-2+5-5-0=0 


+ xo 


үз. 


Prove that : sin? 60° + sin? 45° + sin? 30° = cos? T sin a. tan? © cos t + cos? = sin л 


6 2° 13 3 3 2 
86 


———— 
The left hand side = (12). «( LY «y = 3 uada 


42 702 РДА Мы; 


The right hand side = cos? 30° sin 90° — i tan? 60? cos 180° + cos? 60° sin 270° 


(By x1-4 «(Үз eens) en>- 


2. The two sides are equal. 


Find the value of X which satisfies : X sin T cos? T = cos? 30° sin г 


— — — — lily 
“+ X sin 30° cos? 45° = cos? 30° sin 90° Te 4 x ( y = (ey x1 
a MES 


If 0° « X « 90° » find the value of X that satisfies : 


sin X sec? 45° = tan? 60? — 2 cos 360° 


aenn n —<$£ — ————— 
++ sin X sec? 45° = tan? 60° — 2 cos 360° 


< sin xx (2) =(13) -2x1 -2xsinXz3-2-1 


iL 
2 


TRY TO SOLVE 


и. зшХ= 2: 28330" 


Lesson 3 


1 Find the value of : 
cos 90° сзс 30° + sec? 45° sin 30° — cos 270° sin 180° 
9 If 0° x X x90? , find the value of X which satisfies : 


cos X = sin 30? cos 60° + cos 30° sin 60° 


Definition of the related angles 


They are two angles the difference between their measures or the sum of their measures 


equals a whole number of right angles. 


For example : The two angles of measures 30° , 210° are two related angles. 


: 


because : 210° – 30°= 180° “©. Two right angles. 


N | relati е1 n trig: 


If the terminal side of the directed angle Z AOB in its standard position intersects the unit 


circle at the point B (X » y) and т (Z АОВ) = Ө such that 0? < 0 < 90° , then : 


Е к | 1 \ metric f 


ЕВ (= X › y) is the image of the point B (X › y) by reflection in the y-axis 
»then m (Z AOB) the directed = (180? — 9) thus : » 


in (180° E 180° Cx PBL. y) 
sin ( — 0) = іп Ө х esc( — 0) = сѕс 0 m S LAS Y x 


cos(180*—8)2—cos0 › sec (180° – Ө) =- sec 0 о JA 
tan (180° — Ө) =-110 » сог (180° – Ө) =- cot 8 : 


For example : e sin 150° = sin (180° — 30°) = sin 30° = + 
cos 120° = cos (180° — 60°) = — cos 60° 
* cot 135° = cot (180° — 45°) = — cot 45° = — 1 


—= 


РА Relation between trigonometric functions of related angles of measures Ө ; (180° + 0): 


Lesson 4 


EB (Е: у) is the image of the point В (X › у) by reflection in the origin point 


» then m (Z AOB) the directed = (180° + Ө) thus : 


sin (180° +0)=-sin@  » csc (180° + 0) = – сѕсӨ 
cos (180? + Ө) = – соѕ Ө › sec (180° + Ө) = — sec Ө 
tan (180° + Ө) = tan Ө » cot (180° + Ө) = cot 0 


For example : o sin 225° = sin (180° + 45°) = — sin 45° = — 


42 


* sec 210? = sec (180? + 30°) 2 — sec 30° == 


* tan 240° = tan (180° + 60°) = tan 60° EE! 


Eh Relation between trigonometric functions of related angles of measures Ө , (360° - 0): 


If B (X »— у) is the image of the point B (X » у) by reflection in the X-axis 
»then m (Z AOB) the directed = (360? — 0) thus : 


sin (360° — 0) 2—sinQ  » csc (360° – 0) 2—csc Ө 
cos (360? — 0) = cos Ө » sec (360° — 0) = sec 0 
tan (360° —@)=—tan@ › cot (360° – 0) = – cot 0 


For example : e sin 300° = sin (360° — 60°) = — sin 60° = SE 
2 
ө tan 315° = tan (360° — 45°) = - tan 45° =- 1 


* sec 330? = sec (360° — 30°) = sec 30° = T 
3 


Note 


The angle of measure (— 0) is equivalent to the angle of measure (360° — 0) 


From this , we can deduce : 


The relation between trigonometric functions of related angles of 


measures Ө » (— Ө) as follows : 
sin (- Ө) 2—sin Q »  esc(-0) 2-cscO 
cos (- 0) = cos Ө › sec (— Ө) = sec 0 


tan (- Ө) = - tan Ө >»  cot(-0)2- cot 0 


E. 


(Y: P) ofi Vow- ouo; - yalsdl 


[8 —— 


e 
= 
> 


For example : « sin (— 45°) = – sin 45° = = 


43 


* cot (- 30°) = — cot 30° = -13 


* cos (— 60°) = cos 60° = i 


ГА Relation between trigonometric functions of related angles of measures Ө ; (90° - 0) : 


In the opposite figure : X BOON) 
The terminal side of the directed angle of measure 
(90? — 0) in the standard position intersects the unit 


circle at the point B (X , y) 


From the figure geometry , we find that : 


А CBO = АОВ 
“CB=AO 5 theny=X i.e. | sin (90° – 9) = cos Ө 
»>CO=AB > then X= y i.e. | cos (90° — Ө) = sin Ө 
» tan (90° — Ө) = вм =x г. tan (90° — Ө) = cot 0 

met ый 


Similarly › it is possible to deduce the relations between the reciprocals of the trigonometric 
functions of the two angles of measures Ө › (90° — Ө) as follows : 

sin (90° — Ө) = cos Ө » csc (90° — Ө) = sec Ө 

cos (90° — 0) = sin Ө » sec (90° – Ө) = csc Ө 

tan (90° — Ө) = cot 9 » cot (90° – Ө) = tan Ө 


For example : e sin 70° = sin (90° — 20°) = cos 20° 


ə Sin 40° _ sin (90° — 50°) _ cos 50° 
cos 50°~ с0$ 50° cos 50° 


= =] 


• tan 10° — cot 80? = tan (90° — 80°) — cot 80? = cot 80° — cot 80° = 0 


Eh Relation between trigonometric functions of related angles of measures 0 › (90° + 0) : 


In the opposite figure : 
The terminal side of the directed angle of measure 
(90° + Ө) in the standard position intersects the unit 


circle at the point B (X , y 


—À 


From the figure geometry , we find that : 


A COB =A ABO 

s СВЕАО > then y aX i.e. | sin (90° + Ө) = соз Ө 
ОС = АВ , then X 2—-y i.e. | cos (90° + Ө) 2—sin 6 
‚с. tan (90° + Ө) = us X 2. tan (90° + Ө) = — cot 0 


S 


Similarly › it is possible to deduce the relations between the reciprocals of the trigonometric 


functions of the two angles of measures 0 » (90° + 0) as follows : 


sin (90? + 0) = cos Ө » csc (90° + Ө) = sec Ө 
cos (90° + Ө) = — sin Ө » sec (90° + Ө) =- csc Ө 
tan (90° +0) 2—cotO >» со! (90° +0) = – іар Ө 


For example : ® sin 120° = sin (90° + 30°) = cos 30° = {з 


* cos 150° = cos (90° + 60°) 2— sin 60° = zm 


e cot 135? = cot (90° + 45?) = – tan 45? =- 1 


С Relation between trigonometric functions of related angles of measures 0 ; (270? - 0) : 


In the opposite figure : 
The terminal side of the directed angle of measure 
(270° — Ө) in the standard position intersects the unit 


circle at the point B (x , y) 


From the figure geometry , we find that : 


A COB =A ABO 


2 СВ =АО > theny=-X i.e. sin (270° — 0) =- cos @ 
СО = АВ , then X 2—y їе. |. cos (270° — Ө) 2 — sin Ө 
› бап (270° — 9) = ==Х = +, tan (270° — Ө) = cot Ө 

WO + y. 


Lesson 4 


e 
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Similarly » it is possible to deduce the relations between the reciprocals of the trigonometric 


functions of the two angles of measures Ө › (270? — Ө) as follows : 


sin (270° — Ө) =- cos Ө , esc (270° — Ө) 2— sec Ө 
cos (270° — Ө) = —sin Ө , sec (270? — Ө) 2— esc Ө 
tan (270? — Ө) = cot 0 , cot (270° — Ө) = tan Ө 


For example : ® sin 225° = sin (270? — 45°) 2 — cos 45° = dm 
2, 


° tan 240° = tan (270° — 30°) = cot 30° =үз 


® csc 210? = csc (270? – 60°) == sec 60° = – 2 


Е. Relation between trigonometric functions of related angles of measures @ › (270° + 0): 
ВЕ ОИ he DSI EL ILS IERIE dise s ji 


In the opposite figure : 
The terminal side of the directed angle of measure 
(270° + 0) in the standard position intersects the unit circle 


at the point B (X y) 


From the figure geometry , we find that : 
A COB =A ABO 
„СВ =АО , theny=-x 


i.e. L sin (270? + Ө) 2 — cos Ө 


;CO-AB , thenX-y i.e. | cos (270° + 0) = sin Ө 
› tan (270° +0) = = = ax 2. tan (270° + 9) =—cot 0 


Similarly » it is possible to deduce the relations between the reciprocals of the trigonometric 


functions of the two angles of measures Ө » (270° + 0) as follows : 


sin (270° + @)=—cos@ › csc (270° + 8) =- sec 0 
cos (270° + Ө) = sin Ө › sec (270° + Ө) = сѕс Ө 
tan (270° +0) 2—cotQ ^ со! (270° + Ө) =-1ап 0 


For example : e sin 300° = sin (270° + 30°) = — cos 30° = $ 
° sec 330° = sec (270° + 60°) = esc 60° = - 


{з 


e cot 315? = cot (270° + 45°) = — tan 45° = – 1 


We can summarize all the previous as follows (Where Ө is the measure of an acute angle) : 


For example : 


cos (180° + Ө) 


| 


(180° + Ө) lies 
in the third 
quadrant 


| 


The function of 
cosine in the third 
quadrant is negative 


(-ve) 


— cos Ө 


| 


The function as 
it is because 
the measure of 
the angle is 
(180° + Ө) 


-. cos (180° + Ө) 
=—cos 0 


0 


given angle lies 


We determine the quadrant in which the 


(90? + Ө) > (0) > 

(180° — Ө) (90° – Ө) 
(180° + 0) > (270° + 0) › 
(270° – 0) (360° — Ө) 


~ 


We put the sign of the given trigonometric 
function according to the quadrant which is 
we determined. 


In the case of angles | In the case of angles of 


of measures 0 > 
(180° — Ө) » 

(180° + Ө) > 

(360° — Ө) or (~ Ө)» 
the trigonometric 


function is written as 


it is and convert the 


angle of any form 
to ө 


measures (90? — 9) » 
(90° + 9) 

› (270° — Ө) or 
(270° +0) 

» the trigonometric 
function is changed 
as the following : 

* sin => cos 

• tan = cot 

e csc => sec 

and convert the angle 
of any form to Ө 


For example : 


sin (90° + Ө) 


| 


(90° + Ө) lies 
in the second 
quadrant 


| 


The function of 
sine in the second 
quadrant is positive 

(+ve) 


+ cos Ө 


\ 


The function is 
changed because 
the measure of the 
angle is (90° + 0) 


.. sin (90? + Ө) 
= cos Ө 


Lesson 4 


A Finding a trigonometric function of an angle whose measure is given (x) 


| First \ IfO* «oc <360° і.е. Є]0 ,2л[ 


1 We determine the quadrant in which the angle lies » then determine the sign of the 


trigonometric function. 
9 We convert the trigonometric function of œ into the same trigonometric function of the 
angle 9 and Ө Е] , xj as follows : 
• Put oc in the form (180° — Ө) if « lies in the 279 quadrant. 
e Put œ in the form (180° + 0) if œ lies in the 3 quadrant. 


e Put œ in the form (360° — Ө) if ос lies in the 4 quadrant. 


Second V Ifa > 360° і,е. с> 27 


1 Put œ in the form of (2 n 7 + 0) where 0 € ]0 » 2 7[ , п is a positive integer 


» then the trigonometric function of the angle « is the same of the angle Ө 


9 Find the trigonometric function of the angle Ө as in the first. 


Third \ Шо is (-уе) Le. < < 0° 


We follow one of the following two methods : 


b The first method 


Apply the rule of the trigonometric function of the angle whose measure is negative » 
that is : sin (— Ө) = —sin Ө » cos (- Ө) = cos Ө › tan (— Ө) = — tan Ө and so on › then we find 


the trigonometric function of the angle Ө as in the first and the second. 


b The second method 


Add to œ an integer number of 2 Л (i.e. add to œ the measures 360? n or 2 JU n where 
n € 7^) to get a positive angle Ө € JO » 2 7t[ , then we get the trigonometric function of 


the angle Ө › the result is the same trigonometric function of the negative angle oc 


= 


Lesson 4 


Find the value of each of the following : 


1 sin 240° 9 cos ЭЛ 3 cos 570° 4 tan (- 150°) 


Е. ne 


1 sin 240° = sin (180° + 60°) = — sin 60° = ES 


SL =. 5 x 180° ы B jg. ON s a=. 
9 cos == = cos (zx ) = cos 300° = cos (360° — 60°) = cos 60° = 5 


5T. «ЭД ү ЖЛ. 
or cos 3 = cos (2t т) соз “= 7 


З cos 570? = cos (360° + 210°) = cos 210° = cos (180° + 30°) = — cos 30° -- 13 


4 tan (~ 150°) = – tan 150° = — tan (180? — 30°) =- (- tan 30°) = tan 30° = ae 


{з 


— CD, 
Find the value of each of the following in two different methods : 


1 sin 120° Q cot 135° 3 cos (- 240°) 4 sec 5л 
——— — (Sh ——— — — 
1 sin 120° = sin (180° — 60°) = sin 60° = в 
or sin 120° = sin (90° + 30°) = cos 30° E 
О cot 135° = cot (180° — 45?) = – cot 45° = – 1 
or cot 135? = cot (90? + 45°) = – tan 45° = – 1 
3 cos (- 240°) = cos 240° = cos (180° + 60°) = — cos 60° = -4 


or cos (— 240°) = cos 240° = cos (270° — 30°) = – sin 30° = -4 


4 sec зл = sec (5 ха) = sec 675° = sec (360° + 315°) = sec 315° 
= sec (360° — 45°) = sec 45° =f 2 


or sec D = sec 315° = sec (270° + 45°) = сѕс 45° 242 


UNIT 


Without using the calculator ; find the value of the following 


cos (— 150°) sin 600° + cos = sin 330° — sec ( = ) tan 900° 


Solution , 
++ Ө eee e o о 6}, — o үз 
- cos (— 150°) = cos 150? = cos (180° — 30°) = — cos 30° = 5 
› sin 600° = sin (360° + 240°) = sin 240° = sin (180° + 60°) = — sin e» - - T 
‚соз 27 = cos 120° = cos (180° – 60°) = – cos 60° = -= 


‚ Sin 330° = sin (360° — 30°) = — sin 30° = 5 


sec (=32) = sec 3E = sec 225° = sec (180° + 45°) = — sec 45° = —42 


> tan 900° = tan (720° + 180°) = tan 180° = zero 


-. The expression = =y (283 + ( 59) ( 2 E (42) (zero) 


ep Bt of Ui = 
=Ztqtzero=l 


TRY TO SOLVE 


Without using the calculator : 


1 Find the value of : cos 210° sin 510° — sin 330° cos (— 330°) 


9 Prove that : sin 600° cos (— 390°) + sin 150° cos (— 240°) = – 1 


If the directed angle of measure 0 is in the standard position › and its terminal side 


passes through the point ($ 


15 ° £) » find the following trigonometric functions : 


1 sin (90° — Ө) 9 cos (180? + 0) 3 sec (90? + Ө) 


4 csc (270° — 0) 


==] 


5 tan (360° — Ө) 6 cot (- 0) 


Lesson 4 


и хачу? (y + (12) = 25 , 144 _ 


13 13 169 169 
2. The point (5, £) Є ипїї circle 
1 sin (90° — 0) = cos Ө = + 2 cos (180° + 0) =—созӨ=—-У 
З sec (90° + Ө) = csc Ө =-43 4 esc (270° — 0) =- sec Ө =-18 
5 tan (360° – 9) = tan 9 =- 6 cot (- 0) = - cot 9 =- 


If Ө is the measure of an acute positive angle in its standard position and determines the 
point B (2 , y) on the unit circle ; find : 

1 tan (90? — Ө) + sec (90° — Ө) 

© cot (270? + Ө) — tan (90? + Ө) — sin (180° + Ө) 


кк? у? = | for any point on the unit circle. 


9 


naty El ay 


25 
om Б КА 
Aem d where y > 0 B=(2>4) 


1 tan (90° — 0) + sec (90° — Ө) =cot Ө +свсӨ= 2+ 2.2 8 =2 


О cot (270? + 0) — tan (90° + 0) — sin (180° + 0) 
= — tan Ө — (- cot Ө) - (- sin Ө) 


=-tan@+cot@+sin@=-F + +4 = 50 


If cos Ө = S where Ө Е ]90° › 180°[ , find the value of each of the following : 
1 sin (180° — Ө) © sec (360? – Ө) 
3 cos (- 0) 4 tan (0 — 180°) 


(YEP) Veit M eu - ouest; - wal 97 


E 
32 
————— 25 
34 Boston, 
Let m (Z АОВ) = Ө » where Ө Є ]90° 5 180°[ 
as shown in the opposite figure and B (X : y) 


s X2c0509 2 22 , y 2 sin > where y > 0 


5 
"E 2 А ae 2 
SK tyt l (5%) +у2=1 
а ee ss Oe "9e 
AY Sl =95 х= 
1 sin (180°-0)=sin9= 2 2 sec (360° — Ө) = sec @ = -F 


3 cos (0) =cos 9=- 
Д tan (Ө — 180°) = tan (Ө — 180° + 360°) = tan (180° + Ө) = tan Ө = – 


TRY TO SOLVE 


If the terminal side of the directed angle of measure Ө in its standard position intersects the 


unit circle at the point (x , E) such that 90° < Ө < 180° ; find the value of : 


13 cos (360° — Ө) + tan 225? + sec? 300° + 12 tan (270? – Ө) 


_ Note 


We can find the values of the trigonometric functions of an angle directly if we draw the 


angle in its standard position and we draw the right-angled triangle that represents it by 
using the value of the given trigonometric function concerning the signs according to the 


quadrant in which the angle lies as follows : 


In the 1“ In the 2™ In the 3' In the 4" 
quadrant quadrant quadrant quadrant 


camp 
3 


If cos © = z where 0 is the smallest positive angle › tan В = a 


» where В is the greatest positive angle where 0° < В = 360° 
Find the value of : cos (180? + о) sin (B — 90°) + sin (360° — œ) sin (180° — В) 


——= 


——— — — — —, Sektion; 
7 cosa. «0 
~. a lies in the 274 or 3 quadrant. 
» 77 015 the smallest positive angle. 
2 о lies in the 2™ quadrant. 


yt cos w= 27 - (MN? = (25)? — (7)? = 576 


„. MN = 24 length unit. 
s's tan p» 0 


2. В lies in the 1“ or 3 quadrant. 


з 77 pis the greatest positive angle. ~. В lies in the 3% quadrant. 
ov tan B= 2 2 (00) = (3)? + (4)? = 25 
-. ОО = 5 length unit. 
2. The expression = cos (180° + o) sin (В — 90°) + sin (360? — œ) sin (180° — В) 
=- cos acsin (270? + В) + (~ sin 0) sin В 
= (- cos 0) (- cos B) — sin & sin B 
= cos & cos В — sin 0 sin В 


= G3 24,-3. 28 | 72 100 4 


24 3^7 125. 195 425 5 


Remark 


If sin œ = cos В or tan œ = cot В or csc œ = sec В 


»then oc + В = 90° such that oc » В are the two measures of two acute positive angles. 


For example : If tan 23? = cot œ » then 23° + oc = 90° i.e. oc = 67° 


If sin (3 Ө + 28?) = cos (2 Ө - 13?) ; find one value of Ө where 0° < 9 < 90° 


с sin (3 Ө + 28°) = cos (20 – 13°) 
2.30 + 28° +2 0 – 13° = 90? 2.5 0 + 15° = 90° 
2.5 Ө = 75° 220 = 15° 


Lesson 4 


- 
= 
> 


Notice that E. 


There are other values for Ө such as Ө = 49° or Ө = 87? that satisfy the equation and to find 


these values we have to generalize the previous remark to get a general solution for this 
kind of equations. 


d Generalizing the previous remark 


1 If sin œ= cos В › then sin o = sin (90° — В) 
29 = 90° – В or œ + 90° — В = 180° 
2 ос+ В =90° | + x- p s 90? 


We can add the multiplies of (360°) to the angle 90° 


© In the same way » we can deduce the same rules if csc oc = sec p 


3 If tan œ = cot В » then: 


tan oc = tan (90° — В) or tan oc = tan (270° – В) 
л <= 90° – В <. «= 270° – В 
sx В = 90° 20+ В = 270° 


We can add the multiplies of (360°) to the angles 90° and 270° 


So » the general solution for any two angles œ › В could be written as follows : 


The general solution to solve the equations in the form : 
sin œ = cos В or csc с = sec В or tan œ = cot В 


\ 


[ 
1 If'sin œ= cos В 


»then œ+ р = 90° + 360° n ie.| «=В=+27п where п EZ 


i.e. | Тһе measure of angle of sine + the measure of angle of cosine = 90° + 360° n 
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| 

Q If csc œ = sec В 
»then ос+ В = 90° + 360° n іе. хВ=Т+2Лп wheren EZ 
sagen , В+ 02п+1) 2 


3 Iftan ос = cot D 


»then œ + В = 90° + 180° п іе.) x+p= +71 where п EZ 


voce (2n+1) 2 > Pens 


Find the general solution of the equation : 
cos 2 Ө = sin 4 Ө » then find the values of 9 where Ө є] Й aj 


7 cos20-sin4 0 2510 4 0 = cos 20 
20=40,В=20 40+20= 2 +271 
> = ge 2 yt 
г. Either 6 0 = +2Лп “OT 7+ 1 

- л .g2-t 
0г20=5-+2 71 2219 д П 


.. The general solution is d уз T Dior m +Лп where n EZ 


р а 3 л _ Л JU 
atn=0:..0= 12 Е 0, т [ого = 4 SIE т 

za йы ад ЙО ib. 5 л JU a= JU 
ап= 1:2. 0=75+%= 12 xe]. п [ore- += 4 лє |0, aj 
sasia үа 2% 3 E 
atnz2:..0-15* 3 =F né]o.2[ 
2. The values of Ө are x , e , Ps i.e. | 15° ‚45° , 75? 


TRY TO SOLVE 


Find the general solution of the equation : sin 3 0 = cos Ө » then find all the values of Ө 


where Ө Е] , SI which satisfy the equation. 
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Lesson 4 


UNIT 


Find the solution set of each of the following equations : 


1 2sing@-1=0 where Ө Є Jo ju 


9 2cos (- - 9) +3 =0 where 9 € ]0 52 д[ 


3 4с0520-3=0 where Ө € 0 2 x[ 
t Solution ; 
1 ~ 2sing—1=0 2. 510 Ө = i (positive) 
2. Ө lies іп the 1% or 27d quadrant. *- The acute angle whose sine = + is 30° 


2 
7. 0 = 30° or = 180° — 30° = 150° (refused because Ө € |0 › п) 


2. The S.S = {30°} 
2 = 2cos (3-9) +3 =0 д 2sing=-Y3 
2s sinĝ = 13 (negative 2. 0 lies in the 3 or 4" quadrant. 
» ' the acute angle whose sine = E is 60? 
^. 0 = 180° + 60° = 240? or Ө = 360° — 60° = 300° 


^. The S.S = {240° , 300°} 


3 4cos? 9-3 =0 2. 4с052 823 
onda 2 : „1% 
и. COS = + ROS kr 
; үз. sys ПМР st th 

2. Either cos Ө = E (positive) -. 0 lies in the 1* or 4" quadrant. 
» `7 the acute angle whose cosine = T is 30° 

^. 0 = 30? or Ө = 360? – 30° = 330° 
or cos 0 = AS (negative) 2. 0 lies in the 2" or 3 quadrant. 


г. 0 = 180° – 30° = 150° or @ = 180° + 30° = 210° 


2. The S.S = {30° 5 150° 5 210° , 330°} 
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To represent the function f : f (Ө) = sin Ө graphically > 


we form the following table for some special values of Ө » where Ө € [0 » 2 7t] and the 


corresponding values of sin Ө 


— 


e о 


юл ил, 
& Е es 


КП 0 


1 | 0.87 | 05 0 -05 -087 z] 


-0.87 -05] 0 


Represent all of the points that we get in the table on the coordinate axes and join them 


to get the curve of the function f on the interval [0 » 2 Л] 
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We notice that : The function is periodic and its period is 2 Л (i.e. 360°) where the 
curve of this function repeats itself on the intervals [0 52 zt] » [22,47] » [46 96 Xt] >... 
and also on the intervals [-2 0 ›0] ;[-4 3t »- 2 t] ,[-6 5-471]... 

The general form of the curve of the sine function is as shown in the following graph : 


UNIT 


From the previous , we can deduce the properties of the sine function f : f (0) = sin o: 
1 The domain of the sine function is ]- оо 5 cof 
2 e The maximum value of the function is 1 and it happens when Ө = T +217 ›пП Е 
e The minimum value of the function is — 1 and it happens when Ө = 3 4.2 n zt n EZ 
3 The range of the function = [- 1 » 1] 
4 The function is periodic and its period is 2 7t (i.e. 360°) 


Graph the function where у = 2 sin Ө › where Ө C [0 , 2 7t] , then from the graph find the 
maximum and minimum values of the function › its range and its period. 


SENSE Don 


Ax Sx | д 77x87 эл 0л IX og 
e The maximum value of à 


rbot По] 


the function =2 ; 
the minimum value of 
the function 2 - 2 
* The range of the function 
=[-2 52] 
e The period of 
the function = 2 7t (i.e. 360°) 
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Lesson 5 


TRY TO SOLVE 


Represent graphically the function f : f (0) = 3 sin Ө » where 0 Е[0 » 2 7t] » then from 
the graph find : 


1 The maximum and minimum values of the function. 


9 The range of the function. 3 The period of the function. 


_  бесопа \ Cosine function : f : f (Ө) = cos Ө 


To represent the function f : f (0) = cos Ө graphically » we form the following table for some 


special values of Ө on the interval [0 › 2 7t] and the corresponding values of cos Ө 


5л 7л 
513 | 6 
-0.87| —1 |-0.87 


6 | 6 | 6 | 6 
0.87 | 0.5 | 0 |-05 


л 2m 3m |4л 


Represent all of the points that we get in the table on the coordinate axis and join them 


to get the curve of the function f on the interval [0 » 2 It] 
D 


idis LX 
lm ил 127 
[Ga EH 


5л ол Јл 8T 
6 6 


We notice that : 

The function is periodic and its period is 2 Jt (i.e. 360°) where the curve of this function 
repeats itself on the intervals [0 »2 3t] » [2 mT 4 7t] » [470 » 671] » ... and also on the 
intervals [-2 m 50] » [2-420 » - 2 t] » [2620 » - 4 Xt] >... 


The general form of the curve of the cosine function is as shown in the following graph : 


(бє гу уэл WoW - obat - ука] а) 105 


UNIT 


From the previous , we can deduce the properties of the cosine function f : f (9) = cos o: 
1 The domain of the cosine function is ]- ee 5 ee[ 


© • The maximum value of the function equals 1 and it happens when 0 = 2 n IU 
» Where n EZ 
e The minimum value of the function equals — | and it happens when 0 = JU +2 7 п 
» where n EZ 


3 The range of the function = [- 1 » 1] 


4 The function is periodic and its period is 2 Л (i.e. 360°) 
5 


Graph the function where у = 3 cos Ө » where 9 Є [0 » 2 7t] » and from the graph find the 
maximum and minimum values of the function › its range and its period. 


6 | Е е 
у | ~3-26|-15) 0 | 13] 28] 3 
x 


5л 
6 


ол 7л 
6 6 6 


• The maximum value of the function = 3 » the minimum value of the function = — 3 
• The range of the function = [- 3 »3] 
e The period of the function = 2 Jt (i.e. 360°) 
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Lesson 5 


TRY TO SOLVE 


Represent graphically the function f : f (8) = 2 cos 0 › where 0 C [0 > 2 It] 
» then from the graph find : 


1 The maximum and minimum values of the function. 


9 The range of the function. 3 The period of the function. 
| Note 


Each of the two functions : y = a sin b Ө » y = а cos b Ө is periodic › its period is rat and 
its range is [- a » a] where а is positive. 


For example : The function f : f (X) 23 sin 5 X its range [-3 » 3] and its period 2л 
» If range of the function f : f (X) =a sin 5 X is [-3 53] › thena=+3 


Use a graph program on your computer to graph the function where y = 5 sin 30 › 
and from the graph ; find : 


• The range of the function. 
* The maximum and minimum values of the function. 
* The period of the function. 


: Solution  — — — — —— 

We will use Ge C2 Gebra Program that we can download for free from the website 
"www.geogebra.org" 

1 Write in the "input" bar the form of the function "y = 5 sin (3 X)" 

9 Press "enter" and the graph will appear as follows : 


Fie Еси View Optons Tos Window Help 


ПО НА ЕО С we 


| Agetra * |: Graphies 


Function 
4 f) = 5 tin (3x) 


• The range of the function = [- 5 › 5] 


e The maximum value = 5 › the minimum value = — 5 


* The period of the function = reni e 28 i.e. | 120° 
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Note Itis possible to graph the function y = 5 sin 3 Ө (in the previous example) where : 
0° < 0 < 120° without using the computer as follows : 
7 0°38 = 120° 
A 0° <3 0 < 360° 
Substituting in 3 Ө with some values of special angles : 
0° 530° › 60° 590° , 120° >... 5 360° 
We get the values of @ by dividing by 3 » which are : 
0° , 10° 5 20° 5 30° › 40° ›... » 120° 


Л 2л 3X 2л 
IS'1d8 "18 ^^" 


which is equivalent to : 0 > 
Then we form the following table : 
0 л |27|33 
18 18 | 18 
i 


The graph represents one period of the function where y = 5 sin 3 Ө which could be repeated 


to get the graph that appears when we represent it by using computer. 
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Finding the measure of an angle given 
the value of one of its trigonometric ratios 


* We have studied that if у = sin Ө then it is possible to find the value 


of y if the value of Ө is known 
һе.| 1f @ = 30° › then у = sin 30° = i 


* There is an inverse form is used to find the value of Ө if the value of y is known 


» Which is Ө = sir y 
=: =al (1) =30° 
i.e. | If y= 5 › then Ө = sin (4) =30 


Find the measure of the positive acute angle Ө which satisfies each of the following : 


1 sin 0 = 0.6438 © cos 0 = 0.4517 


СЕ) 
1 Using the keys of the calculator in the following succession from (ће left : 


SHIFT gin! 
Gooeoooogoo 
» then the number 40? 4 32.75 will appear on the display. 5024094 33 


О Using the keys of the calculator in the following succession from the left : 


A 
SHIFT cog 


Geoeoceooogogoo 
» then the number 63° 8 49 5 will appear on the display. д. 0 = 63° 8 50 
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Notice that 


We use the calculator for the value of the trigonometric function is neither for a special 
angle nor a relative angle for a special angle. 


Remark 


The functions : Ө = sin"! x 5 Ө = cos"! x , 0 = tan”! X are known as inverse functions of 
the basic trigonometric functions » these functions give a unique value of the variable Ө for 


each value of the variable X and determine Ө in a certain range according to the properties 
of each function so, 


For example : 


sin! (= 4) =- 30° i.e. |. (unique value € [— x , pal) 
» cos! (4) = 60° ie. B (unique value € [0 5 л]) 


So › as calculating Ө where 


@=sin!a»@=cos! aor Ө = tan! a we use the calculator directly and the solution is a 
unique value but as calculating Ө where 0 < Ө < 360° 


> sin Ө =a 5 cos Ө =a or tan Ө =a we do the steps as the following example. 


— — CD, 
If 0° < 0 < 360° » find Ө which satisfies each of the following : 


1 c050 2 0.8177 9 cot 0 = — 8.6421 


Solution 
1 ^7 cos 8 = 0.8177 > 0 (positive) 
©. Ө lies in the 1* or 4" quadrant. 
We find the acute angle whose cosine is 0.8177 by writing cos”! 0.8177 using the keys of 


the calculator in the following succession from the left : 


SHIFT cos! 
(ST. (Gem) Ge) (GE 
(osko K. Аз Ат 77 C 


7. cos! 0.8177 = 35° 8 AT 


2. The 1% quadrant : Ө = 35° 8 41 , ће 4" quadrant : 0 = 360° — (35° 8 41) = 324° 51 19 
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Lesson 6 


9 ' cot 0 = – 8.6421 <0 (negative) 
г. 0 lies in the 2™ or 4" quadrant. 
We find the acute angle whose cotan is | —8.6421 | by writing cot! 8.6421 using the keys 


of the calculator in the following succession from the left : 
SHIFT fan? 

Gooeocooogcoeo 
^. cot! 8.6421 = 6° 362 

^. The 2™ quadrant : Ө = 180° — (6° 36 2) = 173° 23 58 


» the 4" quadrant : Ө = 360° — (6° 36 2) = 353° 23 58 


TRY TO SOLVE 


Find 0 where 0? « 0 « 360? which satisfies : 
1 sin0 = 0.8 9 cot 0 2 0.4695 3 csc 02 - 2.9115 


If the terminal side of the positive directed angle of measure 0 in its standard position 


intersects the unit circle at the point B (- i , 4) 9 find Ө where 0° < 0 < 360° 


— E 


у The point B (-2 , 4) lies in the 279 quadrant. 
-. The directed angle of measure Ө lies in the one quadrant. 


-.sin@=y=4 40 2 sin 


and use the keys of the calculator in the following succession from left to right 


а tim Ш 
omit: IIII. 


2. sin! + = 53°7 48 


-14 
5 


7. Ө = 180° — (53° 7 48) = 126° 52 12 


example) 4) 


A ladder of length 8 m. rests on a vertical wall and a horizontal ground. If the height of 


the ladder on the ground surface equals 6 m. » find in radian the measure of the angle 
of inclination of the ladder on the ground. 
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UNIT 


The ladder makes with the vertical wall and the horizontal ground 


a right-angled triangle » let A ABC be right at Z C › m(Z CBA) = 0 


iw aon M é ë 2 
.sin0= в=з=4 » where 0° < 0 « 90 Fe, 
@=sin! + 
and use the keys of the calculator in the following succession from left ю В 
rghttofindsin! 3: — ee 
moms: OOOO 
2.9 = 48° 35 25 2. 079 = 48° 35 25 x aps = 0.848" 


2. The measure of the inclination angle of the ladder on the ground = 0.848194 


_Note 


In the previous example : 


0-sin'! 


4 » ме can get Ө in radian directly using the calculator as follows : 
[1 Press » in succession » from left to right to convert the calculator from degree (Deg) 
SHIFT MODE 


system into radian (Rad) system. = 
ў м ое 


19 Find 0 in radian directly by pressing in succession from left to right 
1 


SHIFT sin 
| 66000 ^ 0.848 


6m. 


TRY TO SOLVE 


Find 0 in radian in each of the following right-angled triangles : 


1 A 2 9 X 


9, 
“py 


Зет. 
Sem. 


C 5cm. B F 12cm. D Y Z 


— a ——-— 
If sin 0 = + where 90° < Ө < 180° s find Ө to the nearest second » then find the other 
trigonometric functions of the angle of measure Ө 
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р Gus cB. + freee Бабр N y 
7500 = 77 2.9 = ѕіп 17 =28 421 et 7 P 
» 7 90° < 0 < 180° 2. Ө lies in the 274 quadrant. To 
z. 02 180° — 28° 421 = 151° 55 39 У 
+ sin Ө = Š ~. let MN = 8 unit length » ON = 17 unit length. 
» then (using Pythagoras theorem) OM = 15 unit length with a negative sign. 
А = OM _-15 ММ: 20 8 
“cos 0 = GON = 17 ‚(ап Ө = су 5 15 

6 ОМ SON ВА = ОМ _-15 
rescO= мч = 8 эвес Ө = 7-157 1 > сог 0 = = 8 

TRY TO SOLVE 

If sing ==} > .— 270? <0< 360° 

1 Find : 0 to the nearest second. 9 Find the value of each of : cos Ө » tan Ө » sec Ө 


3 


If sin ot = 2 where 90° < o < 180° тап В ==} where ВЕ] 27: ax[ 
»sin Ө = sin (180? — o) cos (B — 180°) cos о 


» find 0 to the nearest minute where 0? < 0 « 90° 


© (ON)? = (5? - (3? = 16 


-. ON = 4 unit length with a negative sign. 


‚+ (OQ)? = (12)? + (5? = 169 2 OQ = 13 unit length. 

^. sin Ө = sin (180? — о) cos (B — 180°) cos & е 
= sin & cos (180° + B) cos & x Bs Kx 
= (sin 0) (— cos В) (cos ш) y 
= 13\ |-12 

‚2 0°<0<90° -. Ө lies in the 1“ quadrant. Q 


Using the calculator » we find that : Ө = 10° 38 
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Lesson 6 


UNIT 


If 5 sin (180° — 0) = 3 where 0° < œ < 90° » 5 cot (90° + B) – 12 = 0 where 90° < В < 180° 
Find the value of Ө where : cos Ө = cos (90° + о) tan (270° + B) tan (270° — о) 


» where 0 & Jo ‚2 x[ 


77 S sin (180° — о) =3 458m 3 
3 
и. sina E where © lies in the 1” quadrant € X 
O| 4 
> 5 cot (90° + В) = 12 ^ 5 (— tan В) = 12 


лап В = a where В lies in the 2™ quadrant. 
cos Ө = cos (90° + о) tan (270° + B) tan (270° — о) 
= (-sin 0) x (— cot В) x cot œ 


3 5.4 1 


= x x 


5 1L S 3 
| cos 0 «0 
г. 0 € the 2™ quadrant or 0 € the 3 quadrant 


» `7 acute angle whose cosine = + is 70° 32 


д. 0 = 180° — 70° 32 = 109° 28 or 0 = 180° + 70° 32 = 250° 32 
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iangle proportionality theorems. 
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Unit Three 


| Similarity of polygons. 


| 
| 


Similarity of triangles. 


2 The relation between the areas of two similar polygons. 
E a Applications of similarity in the circle. 


Learning outcomes 


By the end of this unit, the student should be able to : 


* Revise what he / she has previously studied in the 
preparatory stage on similarity. 

* Use the scale factor of similarity to find lengths of 
sides of similar polygons. 

+ Recognize similarity postulate "If two angles of one 
triangle are congruent to their two corresponding angles 
of another triangle, then the two triangles are similar". 

* Know that : If a line is drawn parallel to one side of 
a triangle and intersects the other two sides or the 
lines containing them, then the resulting triangle is 


similar to the original triangle. 

* Know that : In any right-angled triangle, the altitude 
to the hypotenuse separates the triangle into two 
triangles which are similar to each other and to the 
original triangle. 


* Solve problems and mathematics applications on 
cases of similarity of two triangles. 

* Recognize and prove the theorem : (If the side 
lengths of two triangles are in proportion, then the 
two triangles are similar). 

* Recognize and prove the theorem : (If an angle of 
one triangle is congruent to an angle of another 


triangle and lengths of the sides including those 
angles are in proportion, then the triangles are similar). 


+ Use similarity of triangles in indirect measurements. 


» Recognize and prove the theorem : (The ratio of the 
areas of the surfaces of two similar triangles equals 
the square of the ratio of the lengths of any two 
corresponding sides of the two triangles). 


» Recognize and prove the theorem : (The ratio of the 
areas of the surfaces of two similar polygons equals 
the square of the ratio of the lengths of any two 
corresponding sides of the two polygons). 

* Recognize and deduce the relation between two 
intersecting chords in a circle. 


» Recognize and deduce the relation between two 
secants to a circle from a point outside it. 

* Recognize the relation between the length of a 
tangent to a circle and the two parts of a secant 
where the tangent and the secant are drawn from 
the same point outside the circle. 


* Model and solve life applications problems by 
using similarity of polygons in a circle. 


Similarity of polygons 


Lesson 


Two polygons M, and M, (of same number of sides) are said to be similar if the following 


two conditions satisfied together : 

(1) Their corresponding angles are congruent. 

(2) The lengths of their corresponding sides are proportional. 
In this case » we shall write : 
The polygon M, ~ the polygon M, 
That means the polygon M, is similar to the polygon M, 


In the opposite figure , if: L 
1m(ZA)2m(Z X) D 

эт (ДВ) =м (2 Y) 

ьт (4 С) = т (4 2) 

эм (4 О) = т(4 1) В А Y X 

AB. BC _ CD. DA 


XY YZ ZL LX 
Then the polygon ABCD - the polygon XYZL 


Remark 


On writing the similar polygons » it is prefer to write them according to the order of their 
corresponding vertices to make it easy to deduce the equal angles in measure and write the 
proportion of corresponding side lengths. 
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For example : 
If the polygon ABCD ~ the polygon XYZL › then : 


1 m(ZA)=m(ZX) » m(ZB)=m(ZY) 


sm(ZC)=m(ZZ) » m(ZD)=m(ZL) 


9 AB_BC_CD_DA 


XY YZ. ZL LX 
Remark a 


If the polygon ABCD ~ the polygon XYZL › then : 


AG -BO CD DAL meque аЙ P 
sY YZ ZL IX K (similarity ratio or scale factor of similarity) » K > 0 


If the scale factor of similarity of polygon ABCD to polygon XYZL = К 


2. The scale factor of similarity of polygon XYZL to polygon ABCD = k 


Remark El 


Let К be the similarity ratio of polygon M, to polygon M, : 


e IFK > , then polygon M, is ап enlargement of polygon M, » where К is called the 
enlargement ratio. 


e If0 € K < 1 , then polygon M, isa shrinking to polygon M,» where K is called the 
shrinking ratio. 


* ИК = | , then polygon M, is congruent to polygon M, 


In general » you can use the similarity ratio in calculation of the dimensions of similar 
figures. 


Remark ü 


In order that two polygons are similar » the two conditions should be verified together and 
| verifying one of them only is not enough to be similar. 


For example : 


* All rectangles are not similar because although their corresponding angles are equal in 
measure (each = 90°) » but the lengths of their corresponding sides may be not proportional. 


e Also all rhombuses are not similar because although the lengths of their corresponding sides 
are proportional » but their corresponding angles may be different in measure. 
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Lesson 1 


The congruent polygons are similar but it's not necessary that similar polygons are congruent. 


Remark 
If each of two polygons is similar to a third polygon , then they are similar, 


i.e. | if polygon M, ~ polygon M, » polygon M, ~ polygon M, › then polygon M, ~ polygon M, 


Remark 
All regular polygons of the same number of sides are similar. 


For example : • All equilateral triangles are similar. • All squares are similar. 


— — Cmm, 


Show which of the following pairs of polygons are similar » showing the reason and if 


they are similar » determine the similarity ratio : 
1 t 6cm. X D 


9 o lj 
E 
E 

N 5cm М 


1 The two polygons ABCD › YZLX are similar : 
Because: m(Z В) = т (4 Z) эм (4 C) = m(ZL) »m(ZD)2m(Z X) 


AB.BC CD DA 25.3 5. 4 
YZ. ZL LX “RY "5 36 6 ^48 


102 А) m (ZY) » 


-. The similarity ratio = 2 
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9 The two polygons LMNO › EFGH are not similar : 


Although : m (4 L) = m (Z E) эм (4 M)2m(ZF)»m(ZN)2m(Z С) 


;m(Z О) = m(Z Н) (Corresponding angles are congruent) 


Because :8 * 


.LM 4 MN 
But: + 6 


volun 


In the opposite figure : 
If the two polygons ABCD and XYZL are similar » find : 


4 The scale factor of similarity of polygon ABCD to 
polygon XYZL 


9 The lengths of the unknown sides and measures of 


the unknown angles in each of the two polygons. 


*: The polygon ABCD ~ the polygon XYZL 


. AB.BC.CD.DA 


XY YZ ZL LX = the scale factor of similarity. 


2.1 


аита TX *. The scale factor of similarity = та = 


nju 


А АВ =3%21 = 4.5 ст. »CD = 18X21 227 em. 


>'v the polygon ABCD ~ the polygon XYZL 

"m(ZA)2m(Z Х) эм (ДВ) =м (1 У) ›т (1 С) = т (4 Z) 

эт (4 D)=m(ZL) 

- m (4 Х) = 70° »m(Z В) = 65° эт (4 Z) = 13 

» "7 the sum of measures of the interior angles of a quadrilateral = 360° 


~ m(Z D) = m (ZL) = 360? — (70° + 65° + 135°) = 90° (Second req.) 
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(First req.) 


Lesson 1 


e 
= 
—__ D 


Remark 


In the previous example » we notice that : 


7 The polygon ABCD ~ the polygon XYZL 


; АВ. -BE CR- DA = RENS 
“XY YZ ZL IX" the scale factor of similarity 
_ АВ +BC +CD + рА а Ы 
= XY4+YZ47L4LX (from proportion properties) 


. Perimeter of the polygon ABCD _ 123 _ 3 


' Perimeter of the polygon XYZL 8.2 2 the scale factor of similarity 


The ratio between the perimeters of two similar polygons = the ratio between 


һе. the lengths of two corresponding sides of them. 


Two similar polygons » the lengths of sides of опе of them are 3 cm. »5 ст. »6 cm. 5 
8 cm. » 10 em. and the perimeter of the other equals 48 cm. Find the lengths of the sides of 


the second polygon. 


Let the polygon ABCDÉ ~ the polygon ABCDE 


. The perimeter of the polygon ABCDE È АВ BC CD DE. ВА 
' The perimeter of the polygon ABCDE AB ВС CD DE EA 


. the perimeter of the polygon ABCDE _ 48 = Аё 3 
: the perimeter of the polygon ABCDE 3+5+6+8+10 32 2 
AB ВС сБ. БВ ВА з 
AB BC CD DE EA 2 
AB. BÓ CD DB BA. 3 
3 5 6 8 10 ^2 
. AB 2 45cm. BC 2 7.5 ст. »CD 29cm. »DE= 12 em. › ВА = 15 cm. (The req.) 
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TRY TO SOLVE 


In the opposite figure : 
The polygon ABCD ~ the polygon XYZL 


1 Calculate : m (Z X) » the length of XL L 


9 If the perimeter of the polygon ABCD 
equals 25.8 cm. » calculate the perimeter 
of the polygon XYZL g ae * 


| Example| 4) 


ABC is a triangle in which : AB = 4 cm. 3 BC = 5 cm. АС =8 cm. 


Find the side lengths of another similar triangle if : 
1 The scale factor of similarity = 2.4 


9 The scale factor of similarity 2 0.7 


1 * The scale factor of similarity = 2.4 > 1 


-. The required triangle is an enlargement for A ABC 


Let A XYZ ~ A ABC 
QUAY ИИА 
“АВ BC = CA = the scale factor of similarity. 
Жүгү ex 
рео =24 


г. XY=4x24=9.6cm.,YZ=5x24=12cm. › 


ZX =8 x 2.4 = 19.2 cm. (The req.) 


9 -- The scale factor of similarity = 0.7 < 1 


-. The required triangle is a shrinking for A ABC 


Let A XYZ ~ A ABC 

XN 6: 

"ABO BO CA the scale factor of similarity. 
No ge cm 

A US 8 0.7 


/. XYz4x07228cm.YZ25x077235cm.,ZX-28x0.725.6cm. (The req.) 
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Lesson 1 


| 


If two angles of one triangle are congruent to their two corresponding angles of another 
| triangle » then the two triangles are similar. 


In the opposite figure : 


IfZA=ZX 

521 В=/Ү 

„Шеп ДАВС ~ А XYZ А ^ 4 ^ 
à атаа ЕВ. BG. AC 

and we deduce that : XY YZ^ XZ 


them equals the measure of an acute angle in the other. 


2) The two isosceles triangles are similar if the measure of an angle in one of them 


— \ 
(1| The two right-angled triangles are similar if the measure of an acute angle in one of 


equals the measure of the corresponding angle in the other. 


(3) Any two equilateral triangles are similar. 


124 | 


In the opposite figure : 


AE and BC are two intersecting chords at D ina circle 


» where D is the midpoint of BC А 


Lesson 2 


Prove that: 1 AADC ~ A BDE c "u 2 B 
9 (BD)? - ADx DE 


E 
In AA ADC and ВРЕ: 
m (Z A) 2 m (Z B) "inscribed angles subtended by CE" 
эт ( ADC) = m (4 BDE) "V.O.A" 2. AADC ~ A BDE (Q.E.D.1) 
„АР _ DC . = 
SBD DE /. BD x DC = AD x DE 
» but DC = BD "given" 
2 (BD? = AD x DE (Q.E.D.2) 


TRY TO SOLVE 


In the opposite figure : D 


DEO is a triangle » m (Z O) 2 m (Z DXY) 
;DX = УО = З ст. апі DY = 5 ст. 
Find the length of : XE 


Зет. < 5em. 


If a line is drawn parallel to one side of a triangle and intersects the other two sides or 


the lines containing them , then the resulting triangle is similar to the original triangle. 


In each of the following figures : 


If DE // BC and intersects AB and AC at D and E respectively » then A ABC ~ A ADE 
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- 
= 
= 


In the opposite figure : 


DE // BC ; AD = 33 см. »DB=22cm. 
» DE = (2 X—3) ст. and ВС = (3 X + 1) em. 
1 Prove that : A ADE ~ А АВС 


© Find the value of : X 


C (3Х+1)ст. В 


- DE // BC 
. AD _ DE 
ТАВ BC 


и. 9Х+3= 10 Х- 15 


( TRY TO SOLVE 


7. ДАРЕ ~ ДАВС 


In the opposite figure : 


СЕП ВЮ = {А} ; BC// DE ›ВС = 5 cm. and DE = 2.5 cm. 
1 Prove that : ДАВС ~ A ADE 


9 Find the value of : X 


(First req.) 
_2Х-3 
~3X+1 
(Second req.) 
c 
E 
pet- Пет. и 
Е А (3х+1)ст. В 


SE 


In any right-angled triangle » the altitude to the hypotenuse separates the triangle into two 
triangles which are similar to each other and to the original triangle. 


In the opposite figure : 
If A ABC is a right-angled triangle at A and AD LBC 
› then A DBA ~ A DAC ~ ДАВС 
and it is left to the student to prove this corollary by usin 


the previous postulate and its remarks. 
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Lesson 2 


Remarks on the previous figure : 


imilari epet DES ВА 
(1) From similarity of AA DBA and ABC › we get AB" BC 


= 


2 (AB = DB x BC i.e. AB is a mean proportional between DB and BC 


(2) From similarity of AA DAC and ABC › we get AC" BC 


2 (AC)? = DC x BC i.e. AC is a mean proportional between DC and BC 


ы ph ы м РА DB 
[3] From similarity of AA DBA and DAC › we get DC DA 


pe (DA)? sDBxDC i.e. DA is a mean proportional between DB and DC 


АВ _ AD 


[4] From similarity of AA DBA and ABC » we get СВ = СА 


<. AD x CB = АВ х СА 
Ss 2) 


The previous results are considered as a proof of the Euclidean's theory which we have 
studied in the preparatory stage. 


(Example! 3) 
In the opposite figure : B 
ABC is а right-angled triangle at B and BD L AC 
If AD = 4.5 cm. and DC = 8 em. » 


find the values of : X and y à ee 
Solution 

ы ДАВС is right-angled at В » BD L AC 

А . BC _ DC 

г. ADBC ~ A BAC Au Ge 

г. (BC)? = AC x DC 23 х+ 4) = 12.5 х8 = 100 

.3Х+4=10 X=2 

7 ДАВС is right-angled at В › BD 1 АС 

: . DB _ DA 

- A ABD ~ ABCD ОТВ 

2 (DB)? = DC x DA 2 (у= 3)2=8 х 4.5 = 36 

лу-3=6 “y=9 (The req.) 
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UNIT 


( TRY TO SOLVE 


In the opposite figure : 
A ABC is right-angled at А ; AD L ВС Complete : 

BD _ AD BD _ AD A 
1 АП аа, 2 AB e 

AB _ AD a - АВ 

ACC o СВ СА 

е р В 

уе» _ AB a ae еруу 

5 ABO SDAP emet 
2 soverovenas ЧЕРТТИ FAS x CA 

7 (АС) = x 8 AD= CB 


NIN S.S.S. similarity theorem 


If the side lengths of two triangles are in proportion › then the two triangles are similar. 


A 
D 
| : Y x 
y E © B 


"corollary « 1 »" 


AB BC CA 


» Gi oec pe eu 
Биеп DE БЕ FD 


In AA ABC > DEF: 
› R.T.P. | ДАВС ~ A DEF 
> Const. | Take X C AB › where AX = DE 
Draw XY // BC and intersects 
AC at Y 
VXYUBC 

‚ AB BC CA 


» Proof <. ДАВС ~ ДАХУ 


‚Г АХ REDE "construction" 


"AX МУ ҮА 
. АВ. 


_ ВС CA 
' DE 


UXY ХА 


ВИ ВС. CA 
DE EF FD 


From (1) › (2) we deduce that : XY = EF » YA = FD 


"given" 


and AAXY = A DEF "S.S.S. congruency theorem" 
-ADEF-AAXY 


V ДАВС ~AAXY 


- ДАВС ~ A DEF 
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"proved" 


(Q.E.D.) 


Lesson 2 


Remark 


For writing the two similar triangles in the same order of their corresponding vertices from 


the proportionality of their side lengths » we follow the following : 

Let the vertices of one of the two triangles be A » B and C and the vertices of the other 
triangle be D » E and F and we have the proportion : DF" EF = DE 
We search for the vertices of the triangle which are opposite to the sides AC > AB 
and BC respectively which are В »C and A 

and we search for the vertices of the triangle which are opposite to the sides DF , EF 
and DE respectively which are Е » D and F › then : 


ABCA~AEDF ог AABC~AFED sete... 


In the opposite figure : 


Prove that: 1 The two coloured triangles are similar. 


9 BD bisects Z ABE 


e 12cm. A 

мы 
B 8.4 , ВС_ 16 _4 АС _ 12 _ 4 
"BE 6 3 BD 12 3 ° DE 9 3 
. AB BC AC Р : 
icm 2. A CAB ~ A DEB (Q.E.D. 1) 
From similarity : m (Z ABC) 2 m (Z EBD) 
-. BD bisects Z ABE (Q.E.D. 2) 


AC AE ^B. CD 
AD ВЕ AE АС 


ABCD is a quadrilateral » E EAC › where 
Prove that : 1 CD// BA 9 AD // BE 


— a 

. АС _ AE . AC _АР (1) c D 
``АР BE '" AE BE 

‚АВ _ CD . AC _ CD 
> ` АВ AC “AE AB 
АС AD CD É X 
АЕ ВЕ АВ 
г. A DCA ~ А BAE we deduce from the similarity that 
m (Z ACD) = м (Z EAB) and they are alternative angles. 2 CD// BA (Q.E.D. 1) 


‚т (Z CAD) = т (Z AEB) and they are alternative angles. <. AD// BE (Q.E.D. 2) 
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From (1) » (2) we get : 


UNIT 


TRY TO SOLVE 


In the opposite figure : 


XYZL is a quadrilateral 5 in which : 

ХУ = 30 cm. › YZ = 36 ст. »ZL= 16 cm. 
> LX = 20 см. and XZ = 24 ст. 

Prove that : A XYZ  ALXZ 


S Third ease Ч 


S.A.S. similarity theorem 
If an angle of one triangle is congruent to an angle of another triangle and lengths of the 


sides including those angles аге in proportion » then the triangles are similar. 


рав АС р А 
» Given £AzZDand рн = pg A 
› В.Т.Р. | A ABC ~ A DHO + з 
> Const. | Let X C AB such that AX = DH ш н é Y 
and draw XY // BC and intersects AC at Y 
»Proof | - XY // BC -AABC-AAXY — "corollary" (1) 
. AB АС 
АХ “Ay 
АВ АС TOT 
> DH DO odi 
"АХ = DH "construction" 
„ AB _ АС 
` АХ ~ DO 
" AY DO 
/. AAXY =A DHO "S.A.S. congruency theorem" 
<. ДАХУ ~ A DHO (2) 
i From (1) and (2) we get: ДАВС ~ A DHO (Q.E.D.) 


Є ЕЭ 
— Ш, — — —— 
ABC is a triangle in which : AB = бст. and BC = 9 cm. Let D be the midpoint of AB and 


H € BC such that BH = 2 cm. 
Prove that: 1 ADBH~ACBA 
2 ADHC is a cyclic quadrilateral. 
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— — — (88g — — — ——— 
In ADBH and A CBA: 


BH _ BD 
ВА BC 
г. A DBH ~ A СВА 


From the similarity of the two triangles » we get that: m (4 DHB) = m (4 A) 
‚ - Z DHB is an exterior angle of the quadrilateral ADHC 
2. The figure ADHC is a cyclic quadrilateral. 


ABCD is a quadrilateral in which : m (4 B) 2 m (4 ACD) = 90° 
and Н ЄВС such that : 


.. CD, BH 
CA BA 
CD. СА 
ВН BA 


> m(ZB)zm(Z ACD) 


г. A ABH ~ A ACD 


and hence m (4 AHB) = m (4 ADC) 

>. Z AHB is an exterior angle of AHCD 
<. AHCD is a cyclic quadrilateral. 

г. m (4 AHD) = m (4 ACD) 


-. m (4 AHD) = 90° 


( TRY TO SOLVE 


‚`2 ZB is common. 


9 m(Z AHD) = 90° 


Lesson 2 


(Q.E.D. 1) 


(Q.E.D. 2) 


"drawn on AD and on the same side of it" 


(Q.E.D. 2) 


In the opposite figure : 
ҒАР = 3 ст. › ОВ = 5 ст. > 
АЕ = 4 ст. › ЕС =2 см. › ВС = 12cm. 


1 Prove that : AADE ~ A ACB 
9 Find the length of : DE 


— 


Lesson 


* You know that the ratio between the perimeters of two similar polygons equals the ratio 
between the lengths of any two corresponding sides of them. 
* [n this lesson you will learn the relation between the areas of two similar polygons. 


Г First, The ratio between the areas of the surfaces of two similar tri igles 


ratio between the lengths of any two corresponding sides of the two triangles. 


The ratio between the areas of the surfaces of two similar triangles equals the square of the 


A ABC ~ A DHO 
r The area of A ABC гү (28 
The area of ADHO DH HO DO 
const. | Draw AL | BC such that : D J | 
— 2 — —.—— Y f H 
AL N BC = {L} and DM L HO z AN В 
such that DM N HO = {м} р. LN У. | 
»Proof | - AABC~ADHO 
^ т( В) = т (2 Н) ааа ри = BE = CA (1) 
In the two right-angled triangles ABL and DHM : : m (4 B) = т (4 H) 
-. A ABL ~ A DHM T LE (2) 
І 
Тһе areaofAABC _ 2 PCXAL — вс AL а 
TheareaofADHO 1 © HO ^ DM » 
е area о 5 HO x DM 
From (1) › (2) and (3) we get : 
The area of AABC_ _ BC , BC -( BC y ( AB y ( CA ү (OED) 
| The areaofADHO ^ HO х Ho ^ но) =\ pH) =op кы 
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Lesson 3 


Remark a 


From the proof of the previous theorem we can deduce that : 


The ratio between areas of two similar triangles equals the square of the ratio between two 
corresponding heights in them. 


If the ratio between the areas of two similar triangles is D » the perimeter of the smaller 
triangle is 60 cm. 


Find : The perimeter of the greater triangle. 


—— ea 
Let the two similar triangles be A ABC › A XYZ where ДАВС is the smaller 


. AABO гаво .AB 3 
"UW(AXYZ) \XY/ ТӨ UY 4 
. The perimeter of A АВС _ АВ _ 3 А 60 L3 
` The perimeter of A XYZ XY 4 '' The perimeter of A XYZ — 4 
-. The perimeter of A XYZ = Sox = 80 cm. (The req.) 


ABC is a triangle of area 62.5 cm? Draw XY // BC to intersect AB at X and AC at Y 
If AX : ХВ=2:3 
Find : The area of the figure XBCY 


Stag, — — — — —— 
a a e d 


In AABC : ХҮ // BC 2. AAXY ~ A ABC 
. REX (Ry : a (AAXY) _ (2) 
'"a(AABC) ‘АВ == 6915 5 


` a (ЛАХУ) = + x 62.5 = 10 cm? 
2. The area of the figure XBCY = a (A ABC) - a (AAXY) 
= 62.5 — 10 = 52.5 cm? (The req.) 


—— Ga, — —— 


ABC is a triangle in which : AB = AC » D EBC , DÉ BC and HECB  HÉCB 
such that m (Z BAH) = m (Z D) If the area of A ACD equals 4 times the area of A АВН 


» then prove that : DC 22 AC 


133 


= 
33) 
с=з (fane emen 


In A ABH and A ОСА : 


"m(Z BAH)2m(Z D) + 
р Є В H 
and m (Z АВН) = m (4 DCA) "Supplementaries of two equal angles in measure" 
T 
7. A ABH ~ A DCA .. a(AABH) _( AB ү 
a (A DCA) ( DC ) 
th af BBP . 1 _AB Bac: 
ы) azo 2 DC=2AB 
> AB=AC о DC=2AC (Q.E.D.) 
— ——JUZmnnp.— — — 


AB 5 


ABC is a triangle inscribed in a circle such that АС = 3 
Draw AD to be а tangent to the circle at A » to intersect BC at D 


Find : The area of A ACD : the area of A ABC 


Solution 


In AADC and A BDA: -. Z D is common › m (Z CAD) = т (4 B) 


/. AADC ~ A BDA 
‚ Theareaof AADC _ (AC js ap ИГ 
The area of ABDA BA 25 == KC ur А 
А The area of AADC _ 9 
` The area of АВС + The areaof AADC 25 
<. 25 (The area of A ADC) = 9 (The area of АВС) + 9 (The area of AADC) 
*. 16 (The area of AADC) = 9 (The area of A ABC) 
Th aof AADC 
e area of AA 9 (The req.) 


` Theareaof AABC — 16 


TRY TO SOLVE 


The ratio between the perimeters of two similar triangles is 4 : 5 If the area of the greater 


one is 150 cm? ; find the area of the smaller triangle. 
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Lesson 3 


Remark a 


The ratio of the areas of the surfaces of two similar triangles equals the square of 
the ratio of the lengths of any two corresponding medians of the two triangles. 


In the opposite figure : 


If A ABC ~ A DEF , Lis the midpoint of BC > Mis the midpoint of EF 


a (A ABC) 2 

> then А DEF) E DM Я 

Proof : 

© A ABC ~ A DEF * AB.BE 
>: ВС=2 ВІ, ЕЕ=2ЕМ . AB. 2BL 


' DE 2EM 
Я АВ. В ,-2В= Е (Because A ABC ~ A DEF) 
Р Ж . a(AABL) (AB \?_( AL \? 
-. A ABL ~ A DEM Spee СОЕ) = (5) (1) 
‚ a(AABC) _ ее Ey (2) 
> * a(ADEF) \ DE ^ 
.. a(AABC) | AL 
| From (1) Oi TEA 
Remark a 
In the opposite figure : 
If A ABC ~ A DEF › AN bisects Z A and intersects BC at N 
, DZ bisects Z D and intersects EF at 7, 
a(AABC) _ 2 A 
+ then ~ DEP) (25 DZ val х 
| Proof : 
ы ДАВС ~ A DEF 


2 m (Z BAC) = m (Z EDF) 
Тп (ВАС) = 1 m (4 ЕРЕ) FUR dili P i 
2. m (Z BAN) = m (4 EDZ) 


;"m(ZB)2m(ZE) г. AABN ~ A DEZ 
‚ a(AABN) ( AB (AN ? 
Vom ae) = (55) а) 
‚ a(AABC) _ 2 
Ж © (DEB) = ($e) (2) 
| ЛАВ 2 
From (1) »(@): +. Зор (57) 
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Remark U 


The ratio of the areas of two triangles having a common base equals the ratio of the n 
two heights of the two triangles. 

In the opposite figure : 

BC is a common base of AA ABC ;DBC A 


1 
‚ a(AABC) _ЭВСХАХ Ax 
'a(ADBO) Твсхру DY 
| 2 А 99 є ү X в 
Notice that : It is not necessary that the two triangles are similar. 


Remark @ 


The ratio of the areas of two triangles having a common height equals the ratio of 
the lengths of two bases of the two triangles. 


In the opposite figure : 
AX is a common height for AA ABC , ADE 


П 
. a(AABC) _2ВСХАХ вс 
` а(А ADE) _1рЕхАХ i DE 


_ Notice that : It is not necessary that the two triangles are similar. 


CAD 


ABC is an inscribed triangle in a circle where AC > AB , D C BC , where AD =AB 5 
draw AN a tangent to the circle at A and cuts CB at N 


Prove that : BN : DC = (АМ)? : (СА)? 


Solution s 
pn nee 


І 
‚. a(AABN) _ЭВМХАХ вм 
ў a (ACDA) Ipexax BC 


(1) 


‚> AB=AD - m(Z ABD) = m(Z ADB) 
/. m (4 ABN) = m (Z ADC) 


^v AN is a tangent. 


^. m (Z BAN) = m (Z C) (drawn оп AB) 


. a(AABN) _ (АМ)? 


<. AABN ~ A CDA ТАВАГ" Ty. 


(2) 


^. From (1) and (2): ^. BN: DC = (АМ) : (CA)? (Q.E.D.) 
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Lesson 3 


Second, The ratio between the areas of the surfaces of two similar polygons 


Fact 
| Any two similar polygons can be divided into the same number of triangles » each is similar 


to its corresponding one. 


In the opposite figure : 

If the two polygons ABCDE and 
ABCDE are similar and from two 
corresponding vertices say C 
and С we draw CA ; СЕ, CA 
and CE › then each polygon will 


be divided into three triangles 
such that : A ABC ~ ДАВС , A ACE ~ AACE and A ECD ~ A ECD 


Remarks 


* The previous fact is correct whatever the number of sides of the two similar polygons 


(having always the same number of sides) 


• If the number of sides of a polygon is n sides › then the number of the triangles that 


the polygon is divided by drawing the diagonals from one of its vertices = (n — 2) triangles 


The ratio between the areas of the surfaces of two similar polygons equals the square of 
the ratio between the lengths of any two corresponding sides of the polygons. 


> Given | The polygon ABCDE ~ the polygon ABCDE 


D 
y 2. E 
кист, | SENE ML AR] " 
a (the polygon ABCDE) AB „Ж R 
c 
» Const. | From ASA » e 
drawAC ‚АБ И АС, AD 
A B A B 


› Proof | - The polygon ABCDE ~ The polygon ABCDE 


-. They are divided into the same number of triangles each is similar 


to its corresponding one "fact" 
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UNIT 


| BASSO -y BE y Р SAA (CD | НЕ) ( DE ] 
. SERO ET LCS <a == , CROCO LN 

a(AABC) ^BC a(AACD) ‘CD’ a(AADE) `DE 
.. ВС CD DE АВ 


<== = = "from similar polygons" 
BC CD DE AB 


‚ a(AABC) _ a(A ACD) „Айю „/ АВ ў 
a(AABC) a(AACD) a(AADE) ‘АВ 


а (A ABC) + a (A ACD) + a (A ADE) = ( АВ y 


From proportion properties : V — =т= = 
а (ДАВС) + a (A ACD) +a (A ADE) AB 


, а (the polygon ABCDE) _ ( AB y (QED) 
a (the polygon ABCDE) AB 


The ratio between the perimeters of two similar polygons is 3: 2 


If the sum of their areas is 195 cm? › then find the area of each. 


*' The ratio between the perimeters is 3: 2 
2. The ratio between the lengths of two corresponding sides is 3 : 2 


-. The ratio between their areas is 9 : 4 

Let the area of the first polygon be 9 X and the area of the second polygon be 4 X 
/.9Х+4Х= 195 5 13.X= 195 

Hoss 

2 


-. The area of the first polygon = 15 x 9 = 135 ст 


» the area of the second polygon = 15 x 4 = 60 cm? (The req.) 


— Example 7 Po 
Prove that : 
If we construct on the sides of a right-angled triangle › three similar polygons such that the three 
sides of the triangle correspond to each other › then the area of the polygon constructed on the 


hypotenuse equals the sum of the areas of the two other polygons. 
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`7 The polygon L ~ the polygon М 


The area оғ. _ ( AB ў _ (АВ)? 
` The areaofM `~ \ BC 


= (1) А 
(вс)? 


>‘. the polygon М ~ the polygon М 


C 
Тһе areaofN _ ( AC y - (acy (2) 
` The area of M BC (BC)? é 
Я . . TheareaofL the areaofN _ (АВР (АС)? 
Adding (1) and (2) 7:5. TheareaofM ^ theareaofM ^ (Bc)? (вс)? 
The area of L+the areaofN _ (AB) + (АС)? _ (ВС)? "Pythagoras" 
p, REESE ee а а = 5 = 1 "Pythagoras 
The area of M (BC) (BC) 


-. The area of L + the area of М = the area of M (Q.E.D.) 


Example| 8 ) 
ABCD , ABCD are two similar polygons › their diagonals intersect at М » М respectively. 


2 
Prove that : Ahe polygon ABCD): = Cu 
a (the polygon ABCD) (BNY 


Solution 
*- The two polygons are similar " 
A 
2 ДАВС ~ A ABC and we deduce that : т (Z 1) = m (Z 2) к D 
» A ABD ~ A ABD and we deduce that : m (43) = т (4 4) » 
ллу, c c 
г. A ABM ~ AABN A B 
, BM _ AB 
BN AB 
2 2 
Габан дэс MM cu QED) 
a (the polygon ABCD) (ABY (BN) 


( TRY TO SOLVE 


ABCD ; ABCD are two similar polygons » X is the midpoint of BC ; Y is the midpoint of BC 


Prove that ; 2 (the polygon ABCD) _ (XD) 
a (the polygon ABCD) (YD) 


Lesson 3 
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a In the opposite figure : 


AB > CD are two intersecting chords at H 
We notice that : A HAC ~ A HDB 


because : m (Z AHC) 2 m (Z DHB) (V.O.A) 


эт (ДА) =м (Z D) (two inscribed angles subtended by the same arc CB) 


> From similarity , we deduce that : 
[is . HC 


HD HB 7. HA x HB = HC x HD 


[2] In the opposite figure : 


ABCD is a cyclic quadrilateral › AB(\CD= {н} 
We notice that : A НАС ~ А НОВ 


because : m (Z HAC) = т (4 HDB) (properties of cyclic quadrilateral) 
:Z His а common angle. 
> From similarity , we deduce that : 


[B5 нс 2 HA x HB = HC x HD 
HD HB 
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“Vein pi 


If the two lines containing the 
two chords AB » CD of a circle 


intersect at the point E В 


› then EA x EB = EC x ED 


Fig. (1) 


CExample| 1) 


AB and CD are two intersecting chords at H in a circle. If AH=3 см. › НВ = 2 ст. » 
CD = 5.5 cm. » calculate the length of each of : CH , HD 


Solution 


Let CH = X cm. 
5. HD = (5.5 - X) cm. 


» `7 AB» CD are two intersecting chords at H 


2. HA x HB = HC x HD 
s6255x-x? 


А 3x2=X(5.5-X) 
oo 2X?-11X+4+12=0 


“(2 X-3) (X-4) =0 =5 or X=4 
a СН =4 см. › НО = 1.5 cm. (The req.) 
(‘TRY TO SOLVE 

In the opposite figure : D A 


АВП CD = {н} 
»AH=3cm.»HB=8cm. 


»CH = (X4 1) cm.» HD = (X- 1) ст. 


Find the value of : X 


w 
io) 


C Example 2) 


In the opposite figure : 
АВ Ср = {Н} , HB=2cm. 


= г HD _ 1 
"АВ =7 ст. »if нс = 5 


Find the length of : HC 
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Lesson 4 


e 
= 
— 2 


— <=» — — — —— 


"uei ^ HD-k » HC=2k wherek #0 
;" ABN CD = {н} 2 HD x HC 2 HB x НА 
nkx2k22x9-18 12k =18 

wk =9 Г. К=З or —3 (refused) 


5 H@=2 x3 =6 cm. 


TRY TO SOLVE 


(The req.) 


In the opposite figure : 
YX 1 ZL ={M} ‚МХ =4ст. 
> МЕ = 5 см. »LZ=7 ст. 

Find the length of : XY 


" Remark 


In the opposite figure : 

ABisa tangent to the circle at В 

We notice that : A ABC ~ A ADB 

This is because : m (Z ABC) 2 m (Z D) 
(tangency and inscribed angles subtended by BC) 
» Z Ais a common angle 

From similarity we deduce that : 


АВ _ AC 


АР AB 
2 (AB? = AC x AD 


ы 


Remember that Sy 


AB is a mean proportion 
of AC › AD 


If E is a point outside the circle » EA is a tangent 


to the circle at A » EC intersects it at D » C » then 


(EA)? = ED x EC 
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М is a point outside the circle › MCisa tangent to the circle at C » MA is a secant intersects 
it at A and B › where МА > MB If MC = 10 см. › AB = 15 ст. 
Find the length of : MB 


= — — — 
Let MB = X em. /. МА = (X + 15) ст. 
> MCisa tangent to the circle » MA is a secant to it 


2 (MC)? = MB x MA 


£ 
o» 
^. (10? 2 X (X + 15) л х2+15 Х-100=0 м< 
B 
n (X-5) (X +20) 20 &Xs5 CN 
^ МВ=5 см. (The req.) A 


( TRY TO SOLVE 


In the opposite figure : 


AD is a secant to the circle at C › D 


»ABisa tangent to the circle at B 


Find the length of : CD 


(боме of th ulii problem - 


r Ifthe two lines containing the two segments AB and CD intersect at the point E 
(А » B ›С » D and E are distinct points) and EA x EB = EC x ED 5 
then the points A » B » C and D lie on a circle. 


In the opposite figures : 
If EA x EB = EC x ED 
» then the points A » B »C and D 


lie on the same circle. 
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Lesson 4 


UNIT 


ABC is a triangle in which : AC = 9 cm. » BC = 12 em. Let D € AC , where AD = 5 ст. 


Let E € BC ; where E =3 Prove that : The figure ABED is a cyclic quadrilateral. 


Ср = АС-Ар=9-5=4ст. ~. СОхСА=4х9=36 sets 
NE» 
s BE=3CE ; BC-4CE UU 


CE=4BC=4x12=3cem. ~». CExCB=3x 12 =36 oo ол. 
2 CD x CA=CE x CB 
-. The figure ABED is a cyclic quadrilateral. 


(TRY TO SOLVE 


(Q.E.D.) 


In which of the following figures › do the points А › B › C and D lie on the same circle ? 


D 118 ст. | C32 on 


Fig. (4) 


Fig. (1) Fig. (2) 


If (EA) = EB x EC 
»then EA is a tangent segment to the | 


circle which passes througth the points K, 


A »B and С 
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( Example|5 ] 


Two intersecting circles at A and B »let C € BA and CEAB »let CD bea tangent to one of the 
two circles at D and CO intersects the other circle at Н and O such that СО > CH 


Prove that : CD isa tangent to the circle passing through D » H and O 


Solution 


+ CB and CO intersect one of the two circles 


“. CA x CB = CH x CO (1) 


> CD is a tangent to the other circle and CB intersects it. 


2 (CD)? = СА x CB (2) 


From (1) and (2) » we get : (CD)? = CH x CO 


^ CDisa tangent to the circle passing through D » H and O 


TRY TO SOLVE 


In the opposite figure : 


ABC is a right-angled triangle at B 
„АВ 24cm.» ВС = 3 cm. »CD=1.8 cm. 


Prove that : 


BC is a tangent to the circle passing through the points А » B and D Je ae 
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Lesson 4 


Unit Four 


The triangle 
proportionality theorems. 


Parallel lines and proportional parts. 
Talis’ theorem. 


Angle bisector and proportional parts. 


Follow : Angle bisector and proportional parts (Converse of 
theorem 3). 


ons of proportionality in the circle. 


Learning outcomes 
By the end of this unit, the student should be able to : 


* Recognize and prove the theorem "If a line * Find the length of each of the interior and the 
is drawn parallel to one side of a triangle exterior bisectors of an angle of a triangle. 
and intersects the other two sides , then it 
divides them into segments whose lengths 


are proportional" and its corollary and its 
converse. * Find the power of a point with respect to a 
circle. 


* Recognize the fact "The bisectors of angles 
of a triangle are concurrent". 


* Recognize and prove TALIS' general theorem 
and its special cases. * Deduce the measures of angles resulting 
from the intersection of the chords and the 


* Solve problems and mathematical tangents in a circle. 


applications on Talis' general theorem and 
Talis' special theorem. 


* Recognize and prove the theorem "The 
bisector of the interior or exterior angle of a 
triangle at any vertex divides the opposite 
base ..." and its converse. 


Preface 


Before we study unit 4 (the triangle proportionality theorems) 
It is useful and necessary to review the concepts of proportion and some of its properties 
which will be used in our study in this unit. 


sasb»cod»e >f >. are proportional if 4-2 4-2 4. = 
а, 5c od >... аге in continued proportion == 


and in this case b is called the middle proportion for a and c » where b? zac 
Also »c is called the middle proportion for b and d where c? = b d 
olf ч = A » where a »c are called the antecedents and b »d are called the consequents » then : 


1axd=bxc 
ов = ES (the reciprocal of ratios are equal) 


a 

a_b ( The antecedent of 1“ ratio _ The consequent of 1“ ratio ) 

c а \ The antecedent of 2" ratio Тһе consequent of 2™ ratio 
q 


3 


c antecedent -- consequent d cus antecedent + consequent 7 
4 EXE. tidy q of 1 ratjo = a of nd ratio) 
b d consequent consequent 
antecedent + consequent | ,. у А tecedent + consequent А 
5 a+b „ай (2 q of 1% ratio = 218201 + consequent of and ratio) 
a c antecedent antecedent 
s[f-3.2. 2.8 
b d f 
»then 
ETT л: А sum of antecedents " 
1 = one of the ratios | — ———— —— —- = one of the ratios 
b+d+f+... sum of consequent 
ka + mc + ne ; 
<= = one of the ratios 
2 kb + md + nf 


» where К » m »n are non zero real numbers 
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ШУ 


ML 


If a line is drawn parallel to one side of a triangle and intersects the other two sides › then it 


divides them into segments whose lengths are proportional. 


ABC is a triangle , DE // BC 


| AD _ AE 
re DB EC A 
»Proof |  DE// BC E/ \ 
2. ААВС ~ AADE. "similarity postulate" = \ 
AB = AC (|) — нет 
> then AD = AE | C 


> РЕАВ ›ЕЕАС 


^ АВ = AD + DB ,АС = АЕ + ЕС (2) 
| _AD+DB_ АЕ+ЕС 
From (1) › (2) we get: р = SAE 
2 75D, DB АЕ. BC 
ей АБ AD ГАБ AB 
DB; 4. ЕС 
1+ дБ = 1+ AE 
DB. EC 
AD AE 
" daa vei " : . AD _ АЕ (ORD) 
| From the properties of the proportion » we get : DB EC (Q.E.D.) 


| UNIT 


Remark 


From the previous figure : 
.. AD _ AE 

"DB EC 

. AD+DB _ AE+EC 
D DB EC 
‚ AB АС 

"DB: EC 


"Theorem" 


( review the proportion properties ) 


In each of the following figures : DE // BC Find the value of X 


1 . 
Q t 
3 
/. Х2+5Х=36 SX +5X-36=0 
и. (X +9) (X-4) =0 4 Х=-9 (refused) or X24 


( TRY TO SOLVE - 


In each of the following figures : 
DE // BC ; find the numerical value of X 
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If a straight line is drawn outside the triangle ABC parallel to one side of its sides » say BC 


intersecting AB and AC at D and E respectively » as shown in the figures » then ib - 2с 


From the properties of the proportion R R F 
» we can deduce that : р“ ЖА 
АБ = АЕ ЕЛ AD = AE Ж — < p Y 
AB AC BD CE £ 2 Ca 


m 
о 
б 
ч 


— — em 


In the opposite figure : 


AD // EB // FC » AC DF ={G} 
»DE=7cm. › ЕС = 3 ст. 


»GC = бст. › АС = 16 см. 


Find the length of each of : GF and GB 


AD // FC AG = 00 
= 16...10), 3 „б И)... 
6 “СЕ 2 GF= 16 =3:75:с, 
„ВЕРА , GB GE 
3x16 = 
ss 98 = ў AGB 2M 248 cm. (The req.) 
( TRY TO SOLVE B. EE 
In the opposite figure : 
DE // BC , DC N BE- {А} 
АЕ = 3 cm. | 
АВ = бст. 
and AD = 2 ст. 
Find the length of AC 
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Lesson 1 


If a straight line intersects two sides of a triangle and divides them into segments whose 


lengths are proportional › then it is parallel to the third side of the triangle. 


In the opposite figure : 


— — A 
ABC is a triangle » DE intersects AB at D 
E D 

с AD _ AE AD+DB _ AE+EC 
› AC at E and DB = ЕС » then ip XE 
( antecedent + consequent _ antecedent + consequent ) 

because = 

antecedent antecedent С В 

АВ _ AC TT 
“САГУ = AE > ZAis common. 

" ДАВС ~ A ADE 


^ £B=ZADE and they are corresponding angles. 
-. DE // BC 


Remark 


If a straight line (say DE) is drawn outside the triangle ABC › intersecting AB and AC at 


D and E respectively 


and if AD = AE › then DE // BC A X x: 


XÁ 
In the opposite figures : P Ч 
e в у 
И › then DE // ВС 2 ` 
Ne ; 


DB EC 


In the opposite figure : 
If DE// ВЕ » AD= i ОВ › АЕ= 4.5 cm.» FC = 14 em. 


Prove that : DF // BC 


«АП = 2 „АР 3 
- AD= 4 DB ^ DB^ T 


NS . Ар. AE qe E 

»- DE// BF "ВЕЕ е = Bp 

: _4х4.5 _ . > = > AF- 10:5, 3) 
SMEBBUT = бст. /. АЕ = 4.5 + 6 = 10.5 ст эрсе = 4 

. АЕ _ АР $ 

EC = DB -. DF // BC (Q.E.D.) 


TRY TO SOLVE 


In the opposite figure : 
ОСП BE={A} ›АР=2 ст. ›АЕ=З ст. 
; AB = 9 cm. and АС = бст. 


Determine whether DE // BC and why ? 


In the opposite figure : " A 
ABCD is a quadrilateral » Y EBD , YX is drawn 
such that YX // DA intersecting АВ ах j a 
» YZ is drawn such that YZ // DC intersecting BC atZ / 
Prove that : XZ // AC в 
о мы 
... ХУЛАБ ‚ ВХ _ BY 
In AABD: '- XY // AD ВА = BD (1) 
o YZU CD . BZ _ BY à 
In A BCD: -.. YZ// CD “BC BD (2) 
. ., BX _ BZ 
From (1) › (2) : -- BA BC 
<. InAABC: XZ// AC (Q.E.D) 


TRY TO SOLVE 


In the opposite figure : 
ABCD is a quadrilateral » its diagonals AC and BD are drawn 


‚ X GAB such that AX =3 cm. › XB = 4.2 cm. , YC AD 
such that AY = 2.5 ст. › YD = 3.5 cm. 

» draw XZ // BC to intersect AC at Z C B 
Prove that : 1 XY // BD 9 YZI CD 


35cm. YLSA 


ә 
т 
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Lesson 1 


mS 
o 
л 
м 
Ф 
- 


Given several coplanar parallel lines and two transversals › then the lengths of the 


corresponding segments on the transversals are proportional. 


> Proof 
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M M MM 
L,- L, 
Ly —— L, 
L3 La 
Ly L,- 


TfL, / L, // L4 // L} and M › M are two transversals » then 
In the following the proof of the theorem 

L, // L, // L4 // Lj and M » M are two transversals to them 
AB: BC: CD- AB: ВС : СБ 

Draw AF // M and intersects L,atE >» 

L,atF › BY // М and intersects L, at X >L} at Y 

~ AA I| EB » AE// AB 

2. ABBA isa parallelogram » then AE = AB 

Similarly : EF = BC ,BX=BC ,XY=CD 


AB 


Lesson 2 


In AACF: 


Я ‚ AB _ AE 
- BE // СЕ „ABLA 


АВ _АВ , АВ _ ВС 


= exchange the mean: | 
» then ВС ве "ABC Bo (exchange the means) (1) 
Similarly A BDY : ~ BC- BC BE. = СВ (exchange the means) (2) 
‘cD Qp BÓ CD 
From (1) › (2) we get: 
AB. BC _ CD 
AB BC CD 
г. AB: BC: CD=AB: BC: CD (Q.E.D.) 
In the previous figure , notice that : 
AC -Â ,  AC.AC ,  BD.BD 
CD Qp CB CB DA DA 


For example : 
In the opposite figure : 
If AE // BF // CX // DY D C BumA 
such that АВ = 24 cm. › BC = 16 cm. | 
› FX = 20 см. › ХУ = 35 em. 


AB. BC, CD ге. 24- 16 = 
ЕЕ t Y Хү “ВЕ 20 = 
then ВЕ = 20х24 239 ст. > Ср = 16X35 25g cm. 8 
16 20 
In the opposite figure : M 
L, // Lj // L4 / L, and Lı а 
M , M аге two transversals. E 5 
Use the lengths shown to E = 
calculate the length of each of XY and CD Ly а 
Solution 

т i | ‚ АВ _ CD _ AC 

ГЫ / L, // L, // Lj and М ›М are two transversals. XY ZN Z 

‚ 44 CD ae Bi 45 oso lisi PR 

“чүл 3 ^73 AWAY = 1.2 ст. (First req.) 
»CD =24%35 25g cm. (Second req.) 
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E 

:B 

2 

In the opposite figure : 


If AE // BF // CZ // DN 


Find the numerical value of each of X and y 


(lengths are measured in centimetres) 


—— a 
© AE // BE // CZ / DN and AB » EF are two transversals 


‚ AB ВС. CD à х a2yes_ 6. 

“EF FZ ZN “Жез y 8 

78 X=6(X+3) 6 8X=6X4+ 18 « xm 

2 бу=8(2у- 5) /. бу=16у-40 и. y=4 (The req.) 
TRY TO SOLVE 


In the opposite figure : £ 


ABC is a triangle » ГУ 

po» 
AC // DE // XY ; B3cm.X D 9m. A 
AD = 9 ст. , XB 23cm. BY =2 ст. › EY =4 ст. 


Find : CE and DX 


b: Two special cases 


1 If the two lines M and M intersect at 


the point A and BB // CC 
АВ _ AB 
› then ХО” ABS 


FW 
and conversely Час x then BB // CC 


9 Talis' special theorem : 


If the lengths of the segments on the transversal are equal » then the lengths 
of the segments on any other transversal will be also equal. 
In the opposite figure : 

TfL, ИГ, // L4// Ly » 


M and M are two transversals to them 


and if AB = BC = CD › then AB = ВС = CD 
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Lesson 2 


In the opposite figure : 
АР // BE // FC and АС, DF are two 


transversals intersecting at G 


Use the shown lengths to calculate 


the length of each of GF , GA 


AD // BE // FC and АС » DF are two transversals intersecting at G 


‚ GF _GE_GD _GF_ 3 _ 10 
"GC GB GA '"6 24 (ЗА 
sGF- exa -75cm. (First req.) GA = 24х10 — 8 cm. (Second req.) 


In the opposite figure : p 
cM E 
AD // BE // CF , DE = EF = FM ; find the value of each of X and у 4 
(lengths are measured in centimetres) 
Mey. Coca Вог ^ 
— 88i. — — — —— 
ы AD // BE//CF ,DE=EF=FM | .AB-BC-CM ..X?-22X«4 
iX^—Xx-650 1. (X42)(X-3)=0 +, X=-20rx=3 
ХЕХЕ: s BCG2coum. sat X=3: 2, BC=T em. 
>. BC=CM “at BC = 2 см. : рунах у=2 
эа ВС = 7 см.: г. 2у-2=7 и. у=4.5 (The req.) 
TRY TO SOLVE 
In the opposite figure : 
t. X A 
If XK 2 6 cm. ; 
А => Н. В 
Find : The length of YK 2 
Li K C 
az D 
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Lesson 


SU ee 


Angle bisector and proportional parts 


The bisector of the interior or exterior angle of a triangle at any vertex divides the opposite 


base of the triangle internally or externally into two parts › the ratio of their lengths is equal 
to the ratio of the lengths of the other two sides of the triangle. 


| 
В B 
Figure (1) Figure (2) 
> Given | ABC is a triangle » AD bisects Z BAC internally in figure (1) 
and externally in figure (2) 
> R.T.P. | BP = AB 
» Const. | Draw CE // AD and intersects BA at E 
> Proof | AD bisects Z BAC 21—20 
‚> CE// AD 
<. L 1 = / 4 (alternate angles) : 4З = Z 2 (corresponding angles) 
ат qeu 2 23224 ~ AES AC (1) 
‚> CEJAD 2 BD. AB 
l From (1) › (2): . BB = AB. 
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(2) 
(Q.E.D.) 


Lesson 3 


ABC is a triangle in which AB = 4 ст. › BC 25 см. : CA = бст. › draw AD to bisect the 


angle A and intersects BC at D 
Find the length of each of : BD , DC 


САБЫ ‚ ВО_ВА 
- AD bisects 2 A ^ DC^ AC 
‚вр_4_72 vB. 2 
DE 8 USCBD 3 
- 3BDz10-2BD г. 5BD=10 
~" BDz2cm. » DC=5-—2=3cm. (The req.) 


ABC is a triangle in which AB = бст. » BC = 5 cm. › СА = 9 em. » draw AE to bisect the 


exterior angle Z A and intersects BC at E 


Find the length of each of : ВЕ , EC 


- AB < AC › AE bisects the exterior angle at A 


-ECCB,.EEBC ,BE -BA ; BE б 2 
^ ЕЄСВ,ЕЄВС EC AC HOT O74 
= 2. ЗВЕ= 10+2 ВЕ зем В D 
"n ВЕ = 10 ст. »EC=10+5=15cm. (The req.) 


| Example] 3 ) 


ABC is a triangle » X is the midpoint of BC › XD bisects Z AXB and intersects AB at D » 
XE bisects Z AXC and intersects AC at E. Prove that : DE // BC 


e 

In A AXB : > XD bisects Z AXB A 
5. AD АХ (1) JA\ 

DB XB = -—«— z á 

1 Ж өзө 1 pe ES ТЫЗ. 2) 

yin AAXC :  XÉ bisects Z АХС + AE = АХ (2) Pst ai 
From (1) » (2) and noticing that : XB = XC x 5 
. AD. AE ~. In A ABC : DE // BC (Q.E.D.) 


"DB EC 


UNIT 


In the opposite figure : A 
ABC is a triangle › AD bisects Z A and intersects BC at D » where 
BD = 12 cm. › ОС = 18 cm. › if the perimeter of АВС = 80 cm. 


Find the length of each of : AC, AB С ст D реш. В 
InAABC: +: ADbisectsZA АВ - ВО. 12 _2 


» 7 the perimeter of A ABC = 80 cm. › ВС = 12 + 18 = 30 cm. 
^ AB + AC = 80 – 30 = 50 ст. 


. AB _ 2 . АВ+АС _ 2+3 (+. Е 
ЕВ ЮВ (from the properties of the proportion) 
SECO 5, x = S50) ax 
“АС=З «АС =———— = 30 ст. 

/. АВ = 50 - 30 = 20 cm. (The req.) 


TRY TO SOLVE 


In the opposite figure : 


\2cem. 
ABCD is a quadrilateral in which : AB = 8 cm. a ^ 
» AD = 12 см. » AE bisects Z A and intersects BD at E $ 8 
‚ EF // BC and intersects DC at F » if DF = 6 cm. › F В 
then find the length of : DC С 
( Important Remarks 
^ 


i.e. |. The interior and exterior bisectors for any angle in the triangle are perpendicular 
(1) In the opposite figure : 


If AD , AE are the bisectors of the angle A and 


the exterior angle of A ABC at A respectively 


BD. АВ, ВВ _АВ . BD. ВЕ 
DC AC EC AC "DC EC 


2. The base BC is divided internally at D » externally at E by the same ratio (AB : AC) 


» then 


E cw B 


and we notice that : the two bisectors AD and AE are perpendicular. 


i.e. || (2 DAE) = 90° 
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(2) If AD bisects Z BAC and intersects BC at D › then D takes one of the following : 
A | А j A 
Jo Е P ч | gore 

If AB>AC |. ITAB- AC If AB « AC 

‚Шеп BD > DC | »then BD = DC ’ then BD < DC 

“bel Dis nearer to — Ке? D is equidistant | i.e. |_ Dis nearer to 
C than to B from each of B and С | B than to C 


(3) If АЕ bisects the exterior angle of A ABC at A » where EBC 9 then E takes one 


of the following cases : М. 
З" 
(D ТАВ > AC > then BE» EC. 6|. EC BC prov 
E OR B 


@ If AB = AC › then AE // BC 


i.e. |. The exterior bisector of the vertex of 


isosceles triangle is paralleling to the base. 


ЕЕСВ 


(@IfAB «AC > then BE<EC i.e. 


ABC is a triangle in which AB = 8 cm. › AC = бст. › BC = 7 cm. › draw AD to bisect 
Z Aand intersect BC at D › draw AE to bisect the exterior angle A and intersect BC at E 
Find the length of : DE 


Solution 


In A ABC: 


- AD bisects Z A » AE bisects the exterior angle A 


. BD. BE. ВА „ВЮ BE 8 4 
DC CE AC "DC CE 6 3 


.. BD+DC _4+3 (from the properties of the proportion) 


DC 9 
. BC 7 sal n A a 
а " pc^3 s. DG Fem: 
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From (1): ВЕ = = 4 5 PARC = E (from the properties of the proportion) 
BÊ zal esp 
СЕ 3 «СЕ 3 
4 CE=21 cm. -. DEZ DC + CE=3+421=24cm. (The req.) 
TRY TO SOLVE 
In the opposite figure : EA 
— = р Яо 
AX bisects Z ВАС › AY bisects / CAE 
: AB 27cm. AC 23cm. › ВС = 5 cm. ү € ХВ 


Find the length of : XY 


|N Finding the lengths of the interior and the exterior bisectors of an angle of a triangle 


poe 


»then AD- [ABxAC- BDxDC 


| If AD bisects / A in А ABC internally and intersects BC atD 


» Given 


» R.T.P. 


» Const. 


» Proof 
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ABC is a triangle » AD bisects / BAC internally 


» ADNBC={D} 4 x 
AD =/AB x AC- BDx DC в : D E; 
Draw a circle passing through the vertices of A ABC мы 
and intersecting AD at E › draw BE 

-m(Z CAD) =m (4 EAB) (given) 
»m(ZE)=m(ZC) (inscribed angles subtended by AB) 


АС _ AD 
"^ A ACD ~ A AEB › then = АЕ AB 


7 AD x AE=AB x AC 

^ AD x (AD + DE) = AB x AC = 
3 AD x DE = BD x DC 

г. (АР)? = AB x AC -AD x DE 

2 (AD? = AB x AC - BD x DC 


ds AD = ABx AC- BDx DC (Q.E.D.) 


Example 


— — CED 


ABC is a triangle in which : AB = 15 ст. › АС 29 cm. » AD bisects Z BAC and intersects BC 
at D » if DC = бст. 


Find the length of : AD 


A 


АТА, . BD _ ВА В 45, 

- AD bisects / ВАС "РС= СА s » 

. BD. 15 PETS 

Peg Tg SBDe pde 10 ст. TES з 
2 Ар =YABxAC-BDx DC 2415x9-10x6 24/75 2 533 em. (The req.) 


Remark 


In the opposite figure : A 
If AE bisects Z BAC externally and intersects BC at E ^ | E 
»then AE =} ВЕхЕС-АВхАС Е C B 


In the opposite figure : 
ABC is a triangle in which AB = 8 cm. 


; BC 2 7 em. AC 2 6cm. › AD bisects ДА externally. 
Find the value of each of : X » y 


Solution 
> AD bises „ BD -ВА_ 8-4 
/ AD bisects Z A externally HD AC 6З 
‚ YEA Lo ‚ у+9_4 
* у+2 3 С у+2 3 
/.Зу+27=4у+8 „у= 19 


-. DC z 21 em. » Вр = 28 em. 


‚ AD =BDx CD-BAxAC 2428x21-8x6 ={540 =6 15 ст. 
s х=6ү15 


( TRY TO SOLVE 


(The req.) 


ABC is a triangle in which : AB = 27 cm. » AC = 15 cm. » draw AD to bisect Z A and 
intersect BC at D »if BD = 18 cm. 


Find the length of : AD 
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Lesson 3 


Lesson 


In the opposite two figures : 


* If D EBC (Fig. 1) 
BD _ BA 
DC AC 

› then AD bisects Z BAC 
* If DC BC » DE BC (Fig. 2) 
BD _ BA 
DG AC 


such that : 


such that : 


Follow : Angle bisector and proportional 


parts (Converse of theorem 3) 


» then AD bisects the exterior angle of A ABC at A 


E 


Fig. (1) 


—_—— Ф200, 


In the opposite figure : 


ABCD is a quadrilateral in which AB = 7.5 cm. 
›ВС=5 cm. › СО = 4 см. › Ар = бст. 
» DE bisects 4 ADC and intersects AC at E 


Prove that : BE bisects Z ABC 


In A ACD : - DE bisects Z ADC 
АВ, T5. а 


eRe 9 
-. ш ААВС: BE bisects Z ABC 
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B 
АЕ _ АБ _ 6 _ 3 
EC DC 4 2 
AE _ AB 
EC BC 


7.5 ст. А 


(Q.E.D.) 


Lesson 4 


— CTD,- 
ABC is an isosceles triangle in which AB = AC › D ЕВС , where ВС = CD › draw the 
bisector of the angle ABC to intersect AC at E › draw EF // BC and intersects AD at F 
Prove that : CF bisects Z ACD 


— Somin — —— —— A 

In А АВС: *: BE bisects Z ABC 
Я = = AP »butAB 2 AC ,ВС=Ср . (given) E 
+ АЕ _ АС (1) 
"BEC CD D c B 
In AACD: 
.. ВЕ // СВ АВ: АВ 5 
SERVED nie (2) 

‚ АЕ _ АС 
From (1) › (2): ~. FD = СБ 
<. In A ACD : CF bisects Z ACD (QED) 

Example] 3 ) 


In the opposite figure : 
ABC is a right-angled triangle at A AD LBC 
»AB=6cm. AC = 8 ст. ,AE=22 cm. 


3 
Prove that : CE bisects / ACD 
Solution 
^ A ABC is right-angled at A 2 (BC)? = (АВ)? + (АС)? = 36 + 64 = 100 
2 ВС = 10cm. 
>. AD.L BC г. ADAC ~ A ABC 
. DC _ AC „БС. 8 DO 
“САС “ВС ^7. 730 /. DC = 64 cm. 
з m . AB _ AD 
> A DBA ~ A ABC Acn cT 
„ 6 JAD: „ Атў— - DE-48-22 222. 
-16^^8 | < АР =4.8 ст. ~. DE-48-24 =2f cm. 
Аб б ЛАН 03 0$ 
"ср 64 4 EBED- 2% TA 
. AC_ AE . CE bi : 
^ CD ED г. CE bisects Z ACD (Q.E.D.) 
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( TRY TO SOLVE 


ABCD is a quadrilateral in which AB = 20 cm. » AD = 6 cm. › DC 29 cm. EC AB 
such that AE = 8 cm. » draw EX /) BC to intersect AC at X 


Prove that : DX bisects Z ADC 


Fact — 


| The bisectors of angles of a triangle are concurrent. ] 


In the opposite figure : 
AM , BM and CM are concurrent 


at the point M 


Е B 
In the opposite figure : A 
ABC is a triangle in which AB = бст. › AC = 4 ст. s D fen, 
› BC =8 cm. › BM bisects Z АВС, AM bisects Z BAC 
Find the length of : AD б ues E 

— — — — Фоме ) 

-: AM bisects Z BAC , BM bisects Z ABC 
-. М is the point of concurrence of the bisectors of angles of A ABC 


~. CM bisects Z ACB 


, .AD AC 4,1 
^^ ПААВС: pB CBET 
QUAD. c] й 265 
Е Бе ^ 2AD=6-AD 


2 3AD=6 /. AD=2 см. (The req.) 


( TRY TO SOLVE 
In the opposite figure : 
ABC is a triangle in which AB = 5 cm. 
AC =54 cm. BC =6 cm. 
› AD bisects Z BAC › CE bisects Z ACB 


Find the length of : AF 
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Power of the point A with respect to the circle M in which the length of its radius is r » is 


the real number P, (A) where Py (A) = (АМ)? =ї^ 


© " memes — 
n the opposite figure x 
If A is a point outside ( ‚_5ст, ) | 
——7 cm./——> ** 
the circle M whose radius length equals 5 cm. 3 E 
bh e; 


» where МА = 7 cm. 
› then Ру (А) = 7-5 


We can determine the position of point A with respect to the circle M if get nde | 
°P\,(A)>0 — sthenA lies outside the circle. m 
* Py, (A) 20 »then A lies on the circle. 


| E Рм (A) <0 › then A lies inside the circle. 


UNIT 


ИМ is a circle of diameter length 12 cm. › A is a point lies on its plane » determine the 
position of point A with respect to the circle М in each of the following cases › then calculate 


its distance from the centre of the circle : 


1 Py (A)=13 2 Py, (A) = Zero 3 Py (А) =-И 


—— Am —— — — 


'- Length of circle diameter = 12cm... r2 6cm. 
1 ~ Py (A)=13>0 -. А lies outside the circle 
(v Ру (А) = (МА)? -r° 1. 13=(МА)? - 36 
/. МА =7 см. 
2 Ру (A) = Zero «<. A lies on the circle /. MA=6cm. 
3 Ру (A) = -11 «0 /. A lies inside the circle 
› Ру (A) = (MA)? -r° 2-11 = (МАЯ - 36 
МА = 5 ст. 
( TRY TO SOLVE 


Determine the position of each of the points A » B and C with respect to the circle M 
whose radius length is 5 cm. if : 
1 Py (А) = H 2 Py (В) = Zero З Рм (©) 2-16 


Then calculate the distance of each point from the circle centre M 


Note @ 


If the point A lies outside the circle M 
› then P4 (А) = (AM)? - г? 
= (AM - r) (AM +r) 
= AB x AC = (АР)? 
7. Length of the tangent drawn from A to circle M =] Ри(А) 


For example : In the opposite figure : 
If point A lies outside the circle M whose 
radius length is 6 cm. » AD isa tangent to the circle at D 


If AB 2 4 cm. » we can find Рм (A) 
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Lesson 5 


with one of the following methods : 
* Using the definition : Py (A) = (AM)? - 1? = (10? — (6)? = 64 


* Using the previous note : P4 (A) = AB x AC = 4 x 16 = 64 


From the previous » we can get : AD where AD = РМ(А) =} 64=8cm. 


Notice that <. 


In the opposite figure : 


If point A lies outside the circle » AC intersects the circle at B »C 


»then Py (А) =AB x AC 


And this can be concluded from the previous note » where : 
Ри (A) = (AD)? » where AD is a tangent to the circle M at D 


»' (AD? = AB x AC Ру (A) = AB x AC 
Note a 
If point A lies inside the circle M › then : я A 
P4 (A) = (AM)? - ? c JB 
= (AM - r) (AM +1) 7 
= – (г- АМ) (АМ +r) =—AB x AC 
For example : In the opposite figure : 
If point A lies inside the circle M whose radius length is 7 cm. Е а B 
and lies at a distance of 4 cm. from the circle centre "ee 


»then Р (A) = AB x AC =-3 x 11 =-– 33 


Notice that 


ч 


In the opposite figure : 
If BC is a chord in the circle М,АЄВС 


»ћеп P, (A) =-AB x AC 7 
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And this could be concluded from the previous note as follows : 


Рм (A) 2 -AD x AE (where DEisa diameter) 
`7 AD x AE=AB x AC ^ Ри (A) =-AB x AC 


Summary of the previous as follows : 


If A lies outside circle M 5 then: | If A lies inside circle M › then : 


Pu (А) =АВ х АС =АВХАС = (АБ? | P4(A)--AB x AC=-AB x AC 


| Example] 2) 


A circle of centre M and its radius length is 3 ст. » A is a point at a distance of 7 cm. 


from its centre » from A a straight line is drawn to intersect the circle at C » D » where C C AD 


sif CA = 5 ст. »calculate the length of the chord CD 


Solution 
> Py (A) = (АМ)? - rà = 49 - 9 = 40 
эё Ру (A)=AC x AD 
“.40=5xAD 
/. AD=8cm. 
/. CD=AD-AC=8-5=3 cm. (The req.) 


| Ехатрее 3 ) 


A circle M of radius length 7 ст. » A is a point at a distance of 5 cm. from its centre. 


The chord BC passes through point A » where AB = 3 AC 
Calculate: 1 The length of the chord BC 


9 The distance between BC and the centre of the circle. 
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Be. —— — — ——-— 


7 Ру (A) = (AM) - i? = 25 - 49 = 24 С 

› `- Ру (A) =-АВ x AC <. -24 2 -AB x AC 

^ 242 AB x AC : 
(v AB=3AC 2 24=3AC x AC 

г. 8 = (АС)? ~. AC =ү8 2 232 ст. 

> AB=3AC ЛАВ =672 ст. 

- ВС= АС + АВ = 8\ 2 ст. (First req.) 


» let the distance between the chord BC and the centre of the circle be MD 


» where MD L BC 


‚т MD LBC -. Dis the midpoint of BC 

=. Ри D)=(DM}?-r°=-BDxDC. ~. (DM)*-49=-4 2x42 

2. (DM)? = 17 ^ DM 2017 2 4.1 cm. (Second req.) 
TRY TO SOLVE 


The circle M has radius length 20 cm. › A is a point at a distance 16 cm. 
from the centre of the circle » the chord BC is drawn where A EBC ,АВ -2AC 
Calculate: 1 The length of the chord BC 


9 The distance between the chord BC and the centre of the circle. 


Important Note 


The set of points which have the same power with respect to two distinct circles is 


called the principle axis of the two circles. 


If Py (A) = Py (A) › then A lies on the principle axis of the two circles M and N 
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= 

ze 

2 

For example : 


If P (A) = Py (A) » Py (B) = P, (B) 


» then AB is the principle axis of the two circles M and N 


Two circles M and М are intersecting at A and B ›С ЕВА, СЕВА » draw CD to intersect 
the circle M at D and Е › where CD = 9 cm. ; DE = 7 см. › draw CF to touch 

the circle N at F 

1 Prove that : C lies on the principle axis of the two circles M and N 


9 If AB = 10 cm. » find the length of each of : AC 5 CF 


* A lies on the circle M › A lies on the circle N 
Ру (A) = Py (А) = zero » 


Similarly : Ри (В) = Py (B) = zero 


г. AB is the principle axis for the two circles M and N 
-. C lies on the principle axis of the two circles M and М (First req.) 


»VPQG(CO)2CDxCE-9x16-144 


› Pu (С) =САх CB ^. 144 = CA (CA + 10) 
2. 144 = (CAY + 10 СА 2 (CA)? + 10 СА – 144 20 
2. (СА- 8) (CA + 18) 20 2 CA=8 cm. 


» `7 C lies on the principle axis of the two circles M and N 
Py (C)=Py (С) «Pj (C) = (CE 
d (CF)? = 144 “CP S12 tm (Second req.) 
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Lesson 5 


N Secant , tangent and measures of angles 


we == | 


1 The measure of an angle formed by two chords that intersect inside a circle is | 


equal to half the sum of the measures of the intercepted arcs. 
In the opposite figure : 
AB; CD are two secants to the circle » where 
ABN CD = {E} › then 
m (4 AEC) = [т (AC) + m (Вр) D 
| For example If m (AC) = 50° »m (BD) = 170° 
г. m (4 AEC) = 1.50? + 170°) = 110° 
2 The measure of an angle formed by two secants drawn from a point outside a circle | 
is equal to half the positive difference of the measures of the intercepted arcs. 
In the opposite figure : С 
| AB › CD are two secants to the circle » where p 


ABN CD = [E] › then \ А Е 
д 
т (4 В) = [ш (AC) -m (8D)] 


| For example If m (AC) = 120° › m (ВБ) = 50° 


лт В) = [120° - 50°] = 35° 
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UNIT 


Gump 


In each of the following figures » find the value of X : 


1 40 
C 


B, 


Solution 


4 X= 1 (40° + 100°) = 70° 
© + The measure of the circle = 360° › m (АС) + m (DB) = 70° + 140° = 210° 


та (АБ) + т (BC) = 360° — 210° = 150° А х= 1х 150° = 75° 
3 vio 80°) = 110° 2. X + 80° = 220° 2. X= 140° 
4 x= 4(130° — 50°) = 40° 
5) (Х-55°) = 42° л X= 55° = 84° 2. X= 139° 
6 `1 (150° - x) =35° 2. 150° — х= 70° 2 X= 80° 
( TRY TO SOLVE 


Find the value of X in each of the following : 
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Mél oun ten 


The measure of an angle formed by a secant and a tangent or two tangents drawn from 


a point outside a circle is equal to half the positive difference of the measures of the 
intercepted arcs. 


N Firstcase `% Intersection of a secant and a tangent to a circle 


» Given | ABisa tangent to the circle M at B » AD N the circle M = {c ,D} 
>R.T.P. ш( A) = 4[m(BD)-m (BC)] 
» Const. | Draw BC » BD 


> Proof |. 4 BCD isan exterior angle of A ABC 
2 m (4 BCD)2 m(Z A) + т (4 ABC) 
. m(ZA)2m(Z BCD)-m(ZABC)  »- 4 ВСР is an inscribed angle. 
=. п (2 BCD) = +m (ÉD) 


» v ДАВС is a tangency angle. 


г. m (Z ABC) = +m (ВС) ^ т (/ А) = m (8D)- +m (BC) 
2 2 2 
| сё 4[m (BD) - m (BC)] (ОЕ) 


Intersection of two tangents to a circle 


> Given | AB, AC are two tangents to the circle M at B and C 
» В.Т.Р. m (/ А) = 4[m (BXC) -m (BC)] 
» Const. | Draw BC 


> Proof | -. 4 BCD isan exterior angle of A ABC x : 
2 m (4 BCD) =m (Z A) + т (4 B) - m (4 А) = т (4 BCD) -m (4 B) 
>. Z BCD is a tangency angle. ^mi ВСР) = im (ВХС) 
577 Z Bisa (апрепсу angle. -m(ZzB)s jm (BC) 


| m G.A) 2 4m (ВХ) - 4m (BC) = 1 [п (ВХС) -m (ВС)] (Q.E.D.) 


Gump 


In the opposite figure : 


If AB is a tangent to the circle M at В » m (Z A) = 30° 
» АМ is a secant to the circle at C and D » m (BD) m X 
Find the value of : X 


Lesson 5 
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`7 AB is a tangent to the circle M » AD is a secant to it. 


7 m C A) = [т (BD) - m (8C) ^ 3 [m (BD) -m (BC)] = 30° 
~. m (BD) - m (BC) = 60° a) 
> CDis a diameter in the circle M “aim (BD) +m (BC) = 180° (2) 


Adding (1) › (2) we get that: 2m(BD)=240° -. m (BD) = 120° 
vm(BD)23x*  4.3x5-120 л X= 40° (The req.) 


In the opposite figure : 


B 
If AB and AC are two tangents to the circle M at В › C x 
L^ 
respectively » m (Z A) = y? (3X 10) 
m (BG) minor = 140° 5m (BC) major = (3 X + 10)° 
€ 


Find the values of : X and y 


Solution 


`/ The measure of the circle = 360° 

im (BC) minor + т (ВС) тајог = 360° 

` 140° + (3 X + 10)° = 360° 43 X? + 150° = 360° 

Pe DN = 210° “X= 70° 

"m (BC) major = (3 x 70° + 10°) = 220° >. AB and АС are two tangents to circle М 
1 т(4 А) = т (BC) major — т (BC) minor] 


Ау = 5 [220° — 140°] = 40° y= 40 (The req.) 
( TRY TO SOLVE - 
Using the givens in the figure , find the value of the symbol used in measurement : 
(2) 
EA SIREN: 2 E es eT ay eee т 
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* Pre-requirements on unit one. 


An introduction to complex numbers. 


Determining the types of roots of a quadratic equation. 


Relation between the two roots of the second degree 
equation and the coefficients of its terms. 


Forming the quadratic equation whose two roots are known. 


Sign of a function. 


Quadratic inequalities in one variable. 


e unit: Life applications on unit one. 


Pre-requirements on unit one 


L1 From the school book 


Multiple choice questions 


Choose the right answer from those given : 


( 1 ) The solution set of the equation : x?-120inRis --------. 


(a) @ (b) 1 (с) +1 (9) {13-1} 
( 2 ) The solution set of the equation : X?-6X49z20inRis --.------. 
(а) [-3] (b) {3} (c) @ (d) {9} 
( 3 ) The solution set of the equation : x?-X=0 in Ris -------... 
(a) {1 >-1} 0) {0} (c) {0 > 1} (d) © 
( 4 ) The solution set of the equation : X?43X20inR' is +. 
(а) {0-3} (DO (c) (0 »3) (d) {-3} 
( 5 ) The number of roots of the equation : x?49-20inRis e 
(a) 2 (b) I (c) 3 (d) zero 
( 6 ) The necessary condition which makes the equation a X? + b X + с = 0 quadratic 
[Ense 
(а)а>0 (b)a<0 (c)az 0 (а) а=0 6+0 
( 7 ) If one of the roots of the equation : X?— 16 =0 is 4 , then the other root is =- 
(a)-4 (b) 4 (c) 8 (d) zero 
(8) ИХ = 3 is a root of the equation : X? +mX=3 › ћепт= 
(a)-1 (b) -2 (c) 2 (d) 1 


(че) o Asse \/ (мушз) td sta walxdl 


[9 — 


- 
= 
> 


(9) ИХ=- 1 is one of the roots of the equation :X?+kX-6=2k +4 sthenk =- 
(a)5 (b)-3 (c)7 (d) - 6 
(10) If X 2 4 is one of the roots of the equation : x?4mX=4 > then = 
(a)m=—3 (b) m is an even number 
(с) (1 — m) is a perfect square (d) (a) › (с) are both right 
(11) The common root of the two quadratic equations : X 2.3 X42 20 and 
232-5 Х+2=015-------.-. 


(а) X22 (b) X21 (c) X2-2 (@x=4 
(12) If f (X) =X? +b X+ cand X 22 is a root of the equation : f (X) =0 " 

then f (2) = eee 

aja (5-2 (c) 4 (d) zero 
(13)If(y-4 236 » y «0 s theny 442 7 
— iy (© 10 (d) 14 


(14) If the curve of the quadratic function f cuts the X-axis at the two points (2 »0) › (- 3 »0) 
> then the solution set of f (X) 20 in R is «+++ 
(a) {2 50} (b) [-3 50} (с) 1-3,2} (d) {(2 »—3)} 
(15) Which of the following statements could be right with respect to the curve of 
the function f : f (X) = X (a - X)? 
(D The curve intersects the X-axis at the two points (0 » 0) » (a »0) 
(2) The curve vertex is ( 5 , =) 
(3) The axis of symmetry of the curve is: X = а 
(а) D » Q only. (b) Ф »@) only. 
(с) ©) » Q only. (d) All the previous. 
(16) A rectangular piece of land whose dimensions are 6 › 9 metres. It's needed to double its 
area by increasing each dimension by the same length » then the increased 
length = «+--+ m. 
(a) 3 (b) 5 (c) 7 (9)9 у 
(17) If the opposite figure represents the curve of the function f 
» then the solution set of the equaiton f (X) = 0 in R 


(a) 35-1] (b) [2 8] 
(c) 8 (d) {0} 


10 


Pre-requirements 


(18) In the opposite figure : 
The S.S. of the equation f (X) = 0 in R 


(а) {0 ,—4] (b {(=2 5 0)} 
(с) @ (9) {-2} 


(19) In the opposite figure : 
The S.S. of the equation f (X) = 0 in R 


(а) 1-3,1} (b) 1-1,3} 
(c) [-1 $3] (d) [-3 51] 


(20) The opposite figure represents the curve of the function 
1:1 =ах? +6 Х+е 
which of the following is true ? 
(a)a>O05,c>0 (b)a>05c<0 
(c)a<05c>0 (d)a<05c<0 


(21) In the opposite figure : 


"uz 


If the volume of the cuboid 2 40 cm? 


sien X meu em; 45 i 
(2) 7 (b) 6 ones 
(c) 5 (d) 4 
(22) In the opposite figure : 
If the area of the rectangle = 78 cm? Е 
› then the perimeter of the rectangle = =- cm. i 
(a) 78 (b) 58 (х+ 4)ст. 
(с) 38 (d) 19 


[1 


Essay questions 


i) Find in R the solution set of each of the following equations by using the general 


formula approximating the result to the nearest tenth : 


(1)x?-6x4+1=0 (2)х?+3Х+5=0 

(3)t22x?43x-420 (4)t33x?-6520 
5 3 2 

5 ——— = = 

(5)Х-—-=3 (6) 5+ 37572 


Find in В the solution set of each of the following equations algebraically › then check 


the answer graphically : 

(1)x?-2x-4=0 (Hint : draw graphically in the interval [- 2 » 4]) 
(2)3x-x?4220 (Hint : draw graphically in the interval [= 1, 4]) 
(3)х2+3=0 (Hint : draw graphically in the interval [— 3 » 3]) 


(4)-2х2-4х+1=0 


LEI If the sum of the whole consecutive numbers (1 + 2 + 3 +... + n) is given by the relation 
Sz = (1 +n) › how many whole consecutive numbers starting from the number 1 and their 
sum equals : 


(1)78 (2)171 ( 3) 253 ( 4) 465 


Find the value of a which makes X = 2 is one of the roots of the equation : 
X?^-2aXxX«2(a?-6)20 «ї+үзог1—}5 » 


НГ (0 =ах?+ЬХ+с › f(02-3 


» find the value of each of a › b and c if the roots of the equation f (X) = 0 are 3 and -4 


«2,—5з-3» 


Exercise 


L1] From the school book | e Remember 


Multiple choice questions 


An introduction to complex numbers 


eUnderstand OG Apply 


Test yourself 


4 Higher Order Thinking Skills 


Choose the correct answer from those given : 


( 1 ) Which of the following is an imaginary number ? 
(a) Tt oys 94-5 
(2)i?* = +++. 
(а) –1 (i? (j-i 
(3 ) The simplest form of the imaginary number i ? is 
(a)i (b) -1 (c) -i 
GAPI жне 
(a) 1 (6) -1 (с) - i 
( 5 ) The simplest form of the experssion E 
(a) 1 (b)-1 (c)i 
(6) n m—— 
(a) 1 (b)- i (c)i 
CP Z aee 
(a) p^ (b)-i (c) zero 
(8) 28 xa ens. 
(a) zero (b)2i (c) - 2i 


(d) 2 
(d) 1 
(d) 1 
(d) i 


(d)-i 


(а) — 1 


(d)2 


i= 
= 1) @Remember @Understand ©Аррїу e» Higher Order Thinking Skills 
= 


соусі а" = а 


aes (-9i (c) i (d)-i 
ә (10 1 -+1+ PHP 4+ its 

(a)4i+1 (b)-1 (6) 1 (s 
© (11) Ifn CZ › then i "73 = 

(a) i (b)-i (c)- 1 (d) 1 
© (12) Ifn EZ s then i78" 2 ee 

oF {фт (c) 1 (d) i 
© (13) If n EZ s theni^^* * = 

RA. qe (о) і (di 
© (14) The additive inverse of the complex number (4 — 7 i) is +--+ 

(a) 47i (b-4-7i (с) -4-71 (8) 4-71 
© (15) The conjugate of the number (3 i – 4) is eese 

(219 (b) -3i-4 (c)-3i+4 (d)3i-4 
© (16) The conjugate of the number (i — i?) is e+ 

(а) 1-1 (b) 1 +i etsi (i-i 
$ (17) The conjugate of the number (— 8) is +--+ 

(a)8i (b)-8i (c) -8 (d) 8 

(18) The conjugate of the number (2 + i)? is --------: 

| ee өйү ©3+4i (3-4i 
$ (194-16 = oe 

(a) - 4 (b) 4 (c) 2i (d)4i 
e 292 x*-82 

i (-2i ()4i (d)-4i 
e Qnm -18 x V712 = ee 


(a) 616 i (b) e^[6 (c) - 646 (d) - 64[6 i 


© (22) Q 41) 6i) 2 ------- 


(а) - 10i (24i (с) -24i Peer 
© Q3t:331(212-- 
(а) 61 (b) 6 (c)—6 ТЕ 


—= 


$ Q4 QCP C3 =. 
(a) - 72i (b) 721 (c) 72 


è (25) 0 3 42) +(2—5 i) S eee 


(542i (b) 5-3i (c)3-5i 

© (26) If(2+5i)-(44-2i)=X+yi>thenX+y 2 
(a) 9 (b) - 1 (c) 1 

$ (27) (12-517) - (7-{-81) = SS 
(а) 5-41 (6)-5 +41 (с) 5 +41 

© Q8)2-(1-2i) -(4-5i) - (123i) 2 
(a) 41 (b-5i (с) 7i 

(29) (4-31) (443i) = ------... 
| (а) 251 () 14 (с) 141 


$ (30) If (14i (1-17) 2 X*yisthen X+ y 2 
(a)4 (b) 3 (c) 2 


Exercise 1 


(d) - 72 


(d)5+3i 


(d) 5 


(d)-5-4i 


(d) 4 


(d) 25 


(d) 1 


© (31) If X » y are real numbers and X y i = i? +34-4 s then X +y = ecese 


(a) 3 (b) 5 (с)3+21 


| (32) If X+ y i= (8421) + (2-1) » then (X зу) = = 


(a) (1›5) (b) C551) (c) (1 »— 5) 
© 33If X-yi-2(2-3iP then X+ y= 
(a)-5-12i (b) - 17 (c) 17 


(a) zero (b) 1 (c)-1 
© (35) If I2-3ai24b-27i ,then a+ b = -......--: 
(а) -9 (b) 12 (c) - 6 


© (36) If3 Х-2уі= (5-21) ;theny- X2 = 
(a) 17 (b)-3 (c) 3 


(a) {2} (b) {-2} (c) O 


о (34) If X & y i=+ where X sy ER then X + y .......... 


(d)5i 


(d) (5 » 1) 


(d) 60 


(d) 2 


(d) 6 


(d)21—20i 


© (37) The solution set of the equation : X 2 +4=0 in the set of complex numbers is ·--------: 


(9) {2i »—2i} 


@Remember @Understand @Apply ə Higher Order Thinking Skills 


of} of?) e w 521.20) 


= 

= 

= 

| (38) The solution set of the equation : 9 X? +4 = 0) in the set of complex numbers is === 
© (39) If X-2i23-yi then the conjugate of the number X + y iis +--+ 


(a)3-2i (b) 342i (c) -3-2i (9) -3+21 
© (40) If X2 -2 X 4 220 s then X = eee 

(a)2+2i (b) 2+1 (c)l xi (d)1+2i 
© (41) The multiplicative inverse of the number 5 a i ÍS не 

(a)2i-1 (6)=21+1 (с) 21+ 1 (9) 21-1 
% (42) If Z, is the conjugate of the number Z, » then Z, Z, + (Zi +25) = vee 

(a) a real number. (b) an imaginary. 

(с) complex › not real. (d) undetermined. 


© (43) All of the following are imaginary numbers except o. 


(a)[- 18 (b) i? (с) (2+2 1)* (d) (1 + i) 
© (44) All the following are not real numbers except ........-.-.-.- 
(a) (1  i* (54-8 (с)? o-r 


e E ae E $ 3i 2c 


(a) zero (b) 3 (c) 12 (d) 12i 
® (46)3 x3 i X3 x3 =... 

(a) 81 (b) – 81 (c) 8li (d)- 811 
° (47) [9 x z= ЖОК 

(a) i (b)-i (с) - 1 (d) 1 


Essay questions 


Find the result of each of the following in the simplest form : 
(1) 244-9) 3-49 (2)(2-5i)? 
(3) (3-2102+(3+21 (4) (1+i)4 

сѕ) (1+1=1) (0-41) (60201-09 


(7) (1+2 12) 943i? +416) 


Fi 


а Put each of the following in the form (a + b i) where a and b are real numbers : 


at 51 2 
(35 ты. 
PM (3421) (2—1) (3+1) (3- i) 
(4) 55: (5) 34i (6) З—41 
(8) 1+1+217+21 AERE] 
esum іа? Perd 
ушп Solve each of the following equations in the set of complex numbers : 
ыг +12=0 (2)4 X? + 100 = 75 
(3) х2-4Х+5=0 (4)2х2+6Х+5=0 
Find the values of X and у that satisfy each of the following equations : 
ПТ 3) + (3у+ 1)1=7+101 | (2) (2X-y)+(X-2y)i=5+i 
© (3)3X+Xi-2y+yi=5 6 (4)ух?-у?+(Х+у)1=41 
10 6-41 
5 (5) те tyi ee (6) —— 7 -X*yi 


& (туш 1002-9 X+yi 


344i 
2.19 342i 
Ifx= 3-1 ° Y=}; Prove that : X and y are two conjugate numbers. 


=26+391 =-10+151 


e 
(2+3i)(2+3i) 2-31) eres 
=(2+3i)(4-9i7) =(4+912) (2-31) 
= (2+31) (4+9) = (4-9) (2-31) 
=13(2+31) -2-5(2-3i) 


Which of the two answers is correct ? Why ? 


(Y i8) o Agile \/ (муш) ыы baa yalsdl 
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Choose the correct answer from those given : 


Ф ( | )IfL » M are the roots of a quadratic equations : x2 41=0 > then 120!8 + 2018 —.......... 
e (9724 (c)-2 (d) 2018 
&(2)0«1 9 = 


(а) (1— 7)2020 (b) 21010 (c) 21010 i (d) 12020 


=i) 100 . 
& (3)it( T— =X+yi>then (X sy) 2 


(а) (0 » 1) (b) (- 1 $0) (c) (0 »— 1) (d) (1 50) 
( 4) The conjugate of the number (2 + i) ! is =- 
(a) 2 +i (b) 2-i (o) 2 @ 2+ 


* (5) Which of the following considering factorization of the expression : X 2+4? 
(a) (X - 2) (X+ 2) (b) (X + 2? 
(с) (x - 2i (d) (X -2 i) (X +21) 
* (6 ) To find the real value of each of X » y »it is sufficient to have «+--+ 
(а) (X-2)*-4yiz3-4ionly. (6) 2 Х+у) +51=7 + 5 і опу. 
(c) (a) » (b) together. (d) nothing of the previous. 


se (7 ) The smallest positive integer (n) which makes 


(a) 2 (b) 4 


(c) 8 (d) 12 


$ (8) Мазь »c »dare four positive consecutive integers » then i? + iP + i£ + if = sss 


(a) zero (6) - 1 (c) 1 (а) 1 


SAO TI geo E cs. 
(a)i (b) -1 (c) zero Саен 
% (10) (1 4-3) (1 i2) (1. P) (1 14)... (1 +1100) = .......... 


(a) 2 (b) I (c) zero (d) Nothing of the previous. 


а 


4 (11) If i™ =i" , then which of the following is always correct ? 
@ т=п 
О) (m + п) is an even number 


@ (n — m) is multiple of 4 


(a) © only. (b) Ф »@ only. 
(c)@ »@ only. (d) All the previous. 
$ (12) Ifa«b «0 «c where a » b »c are real numbers and^[b(c-a) [ab = 243i 
»then be = «es 
(a) 3 (b) -3 (c) 2 (d) - 5 


* (13) Which of the following is true ? 


(а)2+31<3+41 (6)3-41<2-31 
(с) 1+1>- 1-1 (9) Nothing of the previous. 
2 Bie 71=(X+3 1) (у – 1) – 9 › find the values of the two real numbers X and y which satisfy 


Wee previous equation. 


, у= 2131 and2 x-y=a+bi › prove that: 9a7+b7=1 


Ifx-2 
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Choose the correct answer from those given : 


° ( 1 ) The two roots of the equation : X?-5X-411 =O are wee 
(а) two complex and non real roots. (b) two rational roots. 


(c) two different real roots. (d) two equal real roots. 


( 2 ) The two roots of the equation : x?-11 X4 102 0 are зене» 

(a) two complex and non real roots. (b) two different real roots. 

(c) two equal real roots. (d) Two conjugate complex numbers. 
^ (3 )The two roots of the equation : 49 X7— 14 X+ 1 =0 are eee 
(a) two different real roots. (b) two equal real roots. 


(с) two complex and non real roots. (d) two non conjugate complex numbers. 


© (4)The two roots of the equation : 6 X?219 X- 15 are ve 
(a) two non real roots. (b) two equal real roots. 
(c) two different rational numbers. (d) two conjugate imaginary numbers. 


© (5) Ш The two roots of the equation : X (X -2) = 5 аге «++ 
(a) two complex and non real roots. (b) two equal real roots. 


(c) two different real roots. (d) 2 and zero. 


—= 


Exercise 2 


(6 ) The two roots of the equation : X + 2 = 6 are eee 
(a) two equal real roots. (b) two complex and non real roots. 
(c) two different real roots. (d) two equal imaginary numbers. 
(7 ) Number of values of real X which satisfy the equation: 2 X?—7 X 2 5 is == 
(a) zero (b) I (c) 2 (d) 3 
($ ) The discriminant of the equation : (X + 2)? +5 =O IS vee 
(a) perfect square. (b) more than zero. 
(c) negative number. (d) irrational number. 
( 9 ) In the quadratic equation : b X? + a X = c the discriminant is =+- 
()b^-4ac — (ba +4 be (c) b? + 4ac (d) c? -4ab 
(10) The quadratic equation : a? X? + 2 a b X + b? = 0 where a s b EIR vs 
(a) has two different real roots. (b) has two equal real roots. 
(c) hasn't any real roots. 


(d) Can't determine the type of its two roots because we don't know the value of 


aand b 


(11) The two roots of the equation : c X? a X 4 b = 0 are two complex and non real roots 


df essa 
(a) b?-4ac«0 (b) a?2-4bc«0 
(c) c?-4ab«0 (d)b?-4ac>0 


(12) If the two roots of the equation : a X ? + b = 0 are two different real roots » then + 
(aab»0 (b)a=0 (c)a>05b>0 (d)ab<0O 

(13) Ifa X? +b Х+с=0апаас «0 › then the two roots of the equation are з 
(a) equal real. (b) different real. 
(c) conjugate complex. (d) rational. 

(14) Ifax?+bX+c=0isa quadratic equation » then which of the following inequalities 


does satisfy that the equation has two real roots ? 
(а) Ъ2 +4ас>0 (b) b^-4ac«0 
(c)b^z5ac (d)b?-4acx0 


21 
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l 
7 (15)Ifa X? +b X с = 0 where а » b саге rational numbers and b? — 4 ac =25 


» then the two roots of the equation are .........- 
(a) equal real. (b) complex and non real. 
(c) conjugate complex. (d) different rational. 


© (16) If the two roots of the equation : X? — k X + 25 = 0 are equal real roots › then К = =+ 


(a) 10 (b) – 10 (c) = 10 (4)-5 
© (17) If the two roots of the quadratic equation : k X?—2 k X + 3 = 0 are equal real roots 
s then К = ee 
(a) zero or 5 (b)+1 (c) zero only. (d) 3 only. 
© (18) If the two roots of the equation : 3 X?— 6 X +k = 0 are equal real roots 
5 then an 
(a) 2 (b) 3 (c) 6 (d) 9 
© (19) If the discriminant of the quedratic equation : 2 х?+5Х+4К=0 equal zero 
s then К vese 
(a) + 14 (b) zero (c)+ + (а) + 


(20) If the roots of the equation : X? +3 X- m = 0 are different real roots » then one of the 


values of m which satisfy the equation : is m = ===- 
(3) -2 (b) -3 (c) - 4 (9) – 5 

(21) If the two roots of the equation : X?-4X+k=Oare real › then К € 
(а) [4>e[ (Ы) Ј-ә ›4[ (c) 4 > = (d) ]- e» 4] 


© (22) (2 If the roots of the equation : X 714 X-- k = 0 are different real › then ---------- 


(а) k-0 (b) k«4 (c) k «0 (d)kx4 
(23) £ If the roots of the equation : К X? — 8 X + 16 = 0 are two complex and non real 
a then 
(a)k>2 (b)k«2 (c)kE]1 » 10[ (d)k>1 
о (24) In the equation : 75 X? - 7k X4 320 if k=5 , then the two roots of the equation --------- 
(a) equal real. (b) complex and non real. 
(c) different rational. (d) different real. 


== 


Exercise 2 


| 
© (25) If the graph of ће quadratic function f : f (X) does not intersect ће X-axis » then 
E which of the following can be the rule of the function ? 


(32 X?43x-5 (b)-—X74+5 X41 
xX? 90% +25 (03x?-x42 


(26) In the quadratic equation f (X) = 0 » if the discriminant is negative » then which of the 


following graphs is the graph of the function f (X) ? 


(a) (b) (c) (d) 


* (27) Each of the following figures represents the curve of the function f : 


УО) =а X? b X+ c which of these figures does have b-4ac20 


у 


(а) (b) (c) (d) 

© (28) If the curve of the quadratic equation f : f (X) = X? — 2 (m - 2) X + m? – 8 touches 
the X-axis »then тї: 
(a) 2 (b) 3 (c) 4 (d) 5 

© (29) The given figure represents the function f : f (X) 2a X? b X 4c у 
› then (b? —4ac) x f (3) = e 
(a) 3 (b)-1 
(c) -3 (d) zero 


UNIT 
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" (30) The curve of the quadratic function f : f (X) 2—a X? +b X + c is drawn on the 
cartesian coordinate and the vertex of the curve is (3 » 1) » the curve intersects the 
X-axis twice where a » b »c are constants which of the following could be a value of c 
(3)- 8 (b) 2 (c) 3 (d) 7 
© (31) The roots of the equation : x? = k - 2 has distinct imaginary roots » then eee 
(a)k>2 (b)k <2 (c)kz2 (d)k <2 
© (32) If the roots of the equation : X? + k X + k? = 0 are complex and not real 
3 thet КЁ... 
(a) R - [0] (b) R (c) ]0 > ef (d) ] -= ›0[ 
= (33) Which of the following equations does have two complex non real roots ? 
(a)-5X7+9X-2=0 (b)-5x?«9x4220 
(0-5X?42x-920 (d)-5X?42X4920 
© (34) For the equation : X?— 3 X +k = 0 two unequal roots if k # vs 
(a) 9 (b)3 GEI (d)-3 
7 (35) The equation : 22. (2m-1)X4 m? = 0 has no real roots if m Єз 
(а) 1 -f b)J-->¢[ — oW (d) ]- 4l 
* (36) The roots of the equation : X? 4 к= 0 , where К > 0 are «e 
(a) conjugate complex and not real. (b) distinct real. 
(c) equal and real. (d) rational. 
$ (37) The equation : (X — 3)? + (X 4)? = 0 has oee 
(a) two unequal real roots. (b) two equal real roots. 
(c) two rational roots. (d) two non real complex roots. 
* (38) The two roots of the equation : (a? +1) X*-223Xxs8 20 


where a GIR - [0] are з 
(a) distinct and real. (b) complex and not real. 
(c) equal and real. (d) distinct rational. 

* (39) If a and b are real numbers » a z b › then the roots of the equation : 
(à—b)X*-5 (a+b) Х-2 (a—b) =O are .....-......... 
(a) real equal. (b) complex not real. 


(с) unequal real. (d) nothing of the previous. 


а 


Exercise 2 


* (40) The number of real distinct roots of the equation : X (X — a) = a? in R where 
аЕВ- {0} equals КИТЕ? 


(а) 1 (b) 2 (c)3 (d) zero 


(41)a sb »c are rational numbers ; then the equation : a X 2 Бъ xX+c=0 has rational 
roots ї#Ъ2-4ас= Е 
(a) positive real number. (b) negative real number. 


(c) perfect square real number. (d) zero. 


5 (42) To calculate the value of k in the equation : Х?+6Х+2К+1=0 itis sufficient to 


knowthat e 
(a) its roots are equal only. (b) k « zero only. 
(c) both (a) and (b) (d) nothing of the previous. 


(43) If the two roots of the equation : a X? «b X c-0aref 
, l where l ER then vse 


(a)a=c (b) c (c)b 20 (d) 


Essay questions 


Determine the type of the two roots of each of the following equations : 


b? 


=1 
4ac 


e 
(1) 69х2-2Х+5=0 (2) х2-10хХ+25=0 
(3) @-хХ?+5Х-30=0 (4) GQ (x-11)-X(X-6)=0 
5 2- E EA 
Ag ae (b ст Peet 


(7)Ш1(Х-1)(Х-7)=2(Х-3)(Х-4) 


Prove that : The two roots of the equation : 2 X ?_3 X +2 = 0 are complex and not real » 


then use the general formula to find those two roots. 


If the two roots of each of the following quadratic equations are equal » then find the 
© 
value of k : 


(1) 9 х?-3х+2+-_=0 NM 
(2)X?4(2k+3)X+k?=0 «1» 
(3) £0 X2 €2(k- 1) X (2k4- 1) 20 › then find the two roots. «051510r45-35-3» 
(4) Ea X?-2k X 7k—6 X4 9 20 » then find the two roots. «0 $3 »30r 154 54» 


(РАД \/ (муш) а а walsdl 25 


- 
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a Find the values of the real number m that make the equation : 


(m—1) X? -2 m Х+ m = 0 has no real roots. «тЕ|-› o[» 


Without solving any of the following equations › show which of them has two rational 
roots and which of them doesn't have rational roots › then check your answer by 


solving the equation : 
(1)2x?-3x-2=0 (2)x?4+15x-5=0 


(3)2(X%4+3)+X(X-1)=9 


If a and b are rational numbers › prove that the two roots of the equation : 


a X? 4 b Х+Ь-а= 0 are rational. 


4 If Land М are two rational numbers › then prove that the two roots of the equation : 


Е M) Х- М = 0 are rational numbers. 


Prove that (ће two roots of the equation : 


Х?+КХ+К=1 are always rational where К ЕО 


If a and b are two rational numbers › prove that the two roots of the equation : 


х?-2 à? X + af — b^ = 0 are rational numbers. 


Find the interval to which a belongs that makes the two roots of the equation : 


(а+2) Х?+(2а+3) Х+а- 1 =0 real numbers. « аЕ|- и TL 


Prove that for all the real values of a except zero the equation : 


(a? £1) X2-2 à? X + a = 0 has no real roots. 


Prove that for all real values of a and b › the roots of the equation : 


(X — a) (X — b) = 5 are real. 


5 «Е «6 —9C€3—— — 02 — — 8 в 


Prove that for all real values of a except (a = 2) the equation : 


(а- 1) X?—a X + 1 = 0 has two real and different roots. 


| 


Exercise 2 


Choose the correct answer from those given : 

$ (1 ) The two roots of the equation X? — 25 x^ 1 =O аге ·--------- 
(a) real and rational. (b) not real. 
(c) real and equal. (d) real and irrational. 

$ (2)Ifax?+bxX+c=0 » аЕВ*, bER , cCIRand (b*—4ac) is non-positive » 
then the two roots of the equation are ---------- 
(a) equal. (b) not real. 
(c) complex and conjugate to each other. (d) real and different. 

% (3)Ifasbscarereal numbers »a* b +с=0 »azc › then the two roots of the equation 
(bo с-а) Х? + (c-a-b) X4 (a-b-c) 20 are «e 
(a) real and equal. (b) real different and rational. 
(c) real different and irrational. (d) not real. 

© (4) In which of the following quadratic equations the roots are conjugate complex ? 
(a) X?-4x-520 (t3 x? «5 x- 120 
(с) x?-342 x «420 (3x?-47 х+5=0 


© (5 If the roots of the equation X? — 2) 2 X + a = 0 are conjugate complex 
q jug р 


X?+2aX+a? =b? + c? are real. 


Prove that the two roots of the equation : 


t-r 1 х ж = 
Xan x + а ae always not real if a CR ‚хто, а} 


> then а Gee 

(а) [-2 ›2] iT s 

(c) ]2 ‚оо[ (d) [2 - 
4 If a , b and c are real numbers › then prove that the two roots of the equation : 
| 


[27 0 


Relation between the two roots 
of the second degree equation and 
the coefficients of its terms 


Exercise 


Test yourself 
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Multiple choice questions 


Choose the correct answer from those given : 


© (1) The sum of the two roots of the equation : X?^43X-10501i 5: 


(a) 10 (b) — 10 (c) 3 (d) -3 

© (2 ) The sum of the two roots of the equation : 4 X? +4 X -35 20 is ee 
@-1 (b)-4 ©! «= 

© (3) The sum of the two roots of the equation : 5 3629.5 EN 
(a) + (b) 3. (c) zero @ 5 

© (4 ) The product of the two roots of the equation : X? - 5 X + 620 is ===- 
(a) - 6 (b) 5 (с) -5 (d) 6 

© (5) The product of the two roots of the equation : 2 X?—7 Х-6=0 equal .--------. 
(a)-6 0 2 (с) 3 (d)-3 

© (6 ) The product of the two roots of the equation : 3 + 2 X— т х?=0 equals + 
(a) -2 (b) 12 (c) - 12 @ à 

© ( 7 ) The product of the two roots of the equation : b Х?+ех+а=0 equals -++ 
(а) == Ole © @ е 


9 (8) The product of the two roots of the equation : 3 X? — 4 = 0 multiplying by the sum of 
the two roots of the equation X? —3 X 20 is «+--+ 


(a) 12 (b) -3 (c)-4 (d) 3 


=] 


Exercise 3 


$ | 9 ) If the product of the two roots of the equation : (k — 2) X?^-6X412201is3 >» 


then k = + 
(a) zero (b) 4 (c) 6 (d) 38 

$ (10) I£M » (5 – M) are the two roots of the equation : X? -k X+6=0 > then k = +--+ 
()-5 (b)5 (6 ism 


é (11) In the quadratic equation : а X?-b X4c20 , if the sum of the two roots equal the 
| product of them » then b =: 


(iie (b)a (с) -е (d) c 
(12) If X =— 1 is one of the two roots of the equation : X? - k X — 6 = 0 » then the sum of 
the two roots = =- 


(a) - 5 (b) 6 (c) - 6 (d) 5 
© (13) (2 + 1) is one of the roots of the equation : X?-4X4c20.thencz -......... 
(a) 16 (b) - 16 (c) - 5 (d) 5 
% (H4) If L 5 M are the two roots of the equation : x?-(k +2) X-3=0andL+M=0 
> then К = eee 
(a) -2 (b) -3 (c) 2 (d) 3 
(45) If M >» Е are the roots of the equation : a X?+bX+12=0 ,then a == 
(a)3 (b)5 (c) 6 (d) 9 
% (16)If (L+ 1) » (M + 1) are the two roots of the equation : X?-3x4220andL«M 
shen =н 
(a) zero (b) 1 (c) 2 (d) 3 
5 (17)If L » Mare the two roots of the equation : X? + X+ 1 20 »thenL+M+LM = +=» 
| (а) zero (b) 1 (c)-1 (d) 2 
^ (18) If L » M are the two roots of the equation : X? 21 X+4=0 » then Го +үм = ненне 
(а) 25 (b) 5 (c)- 5 (d) +5 
о (19)If the two roots of the equation : X? +b X + c =0 are Land L › then b +4с= 
| (a) 0 (b) 4L? (c)8L (d) 812 
(20) The product of the roots of the equations : ах?+ьХх+с=0,ЬХ?+сХ+а=0 


апдсХ?+аХ+Ь=0едиа1 eee 


(a)abc (b)-1 (c) 1 (d) zero 
5 (21) IF L » L? are the two roots of the equation : 2 X? +b X+ 54 =0 »thenb = = 
(a) — 12 (b) - 24 (c) 6 (d) 9 
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UNIT 


1 
$ (22) If one of the roots of the equation : X? — 5 X + n = 0 more than the other root by | 


> then n = .......... 
02 (b) 2 or 3 (c) 6 (а) 8 
& (23) If one of the roots of the equation : X? — 3 X + с = 0 is twice the other root 
› then c = ve 
(а)-4 (b) —2 ()2 "T 


© (24) If one of the two roots of the equation : X? + k X 98 = 0 is twice the additive 
inverse of the other root » then К = ---------- 
(a) = 14 (b) € 7 (c) + 8 (d) 49 

© (25) If one of the roots of the equation : 3 X^. (а+ 3) X - 7 = 0 15 the additive inverse of 
the other root » then a = ·--------- 

£ at 

(a) -3 (b) 3 (c) 3 (d) 3 

© (26) C3 If one of the two roots of the equation : NE (b—3) X +5 = 0 is the additive 
inverse of the other root » then b = ·--------- 


(a)- 5 (b) -3 (c) 3 (d) 5 
(27) If one of the two roots of the equation : 22 (b? —2b+1)X-9=0 

is additive inverse of the other » then b =з: 

(a) zero (b) 3 (c) 1 (d)- 1 


the other root » then К = +++ 
(a) 3 (b) 2 (c) 4 (d) 12 
(29) 1] If one of the two roots of the equation : a X?—3 X+ 220 is the multiplicative 


inverse of the other » then a = 


Ф 
| (28) If one of the roots of the equation : (2 X + К)? - 12 X2 0 is the additive inverse of 
ab iL 
| (а) = (b) 5 (c) 2 (d)3 
(30) If one of the two roots of the equation : 2k X? 7 X+ 1+ К 20 is the multiplicative 

inverse of the other root › then К = +--+» 
(a) 1 (б) + 1 (с)—1 (d) 2 

© (31) If one of the two roots of the equation: 2k X23 Х+К+2К-1=0 is the 
multiplicative inverse of the other root › then К = .........- 
(а) +1 (b)-1 (c) 2 (d)-2 

© (32) If one of the two roots of the equation : (k 23) X?—5 X+ 2k = 8 is the multiplicative 
inverse of the other root » then the value of k =з 
(a) 5 (b) 3 (c)- 5 (d) -3 


HIC 


Exercise 3 


b (33) If one of the roots of the equation : 3 X?—(k+2)X+k?+2k=0 15 ће 


multiplicative inverse of the other » then К = ---------- 
(a) - 3or1 (b) -3or- 1 (c) 3or- 1 (d) 3or 1 
^ (34) The opposite figure represents the curve of the function f : y 


Р(Х) =ах2+ЪХ+с 


s then b+ cz 

(a) zero (b) 2 x = Xx 
(c)4 (d) 8 

y 
* (35) The opposite figure represents the curve 

of the function f : 00) = х? +kX+n 

9 then k +n = eeens 

(a) 1 (b)-1 

(c) 7 (d)-7 

(36) The opposite figure represents the curve у 

of the function f : (0) =ах? +bX+c 

» then which of the following is true ? x x 
(a a»05c»0 (bD)a»05c«0 

(c)a<05b>0 (9) а<0 ,с<0 

M 
(37) The opposite figure represents the curve of 5 

the quadratic function f : f (0) = а X?+bX+c 

„еп ...---..-: С х 
(а)ас>0 

(5) ас<0 

(с)ас=0 Ў 


(4) ac is an imaginary number. 


© (38) The opposite figure represents the curve of the function f : 
f()=X?-8X+k+1 
o then К = --.....-.-..... 
= (b) 14 
68 (d)-8 
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UNIT 


П 
© (39) If X = – 3 is one of the two roots of ће equation : 2 X? +k Х— 3 = 0 » then the other 


root equals --------------- 
(aa (b) —- (o) 2 (d)4 


© (40) If X 23 is one of the two roots of the equation : 2 X^ — 5 Х+ k 2 0 » then the other 


root equals ETT 


(a)3 (b) -4 ®=2 @-3 

© (41) If X=2 » Х= – З are the two roots of the equation: 2 Х2 +аХ+Ъ=0 
then a+ b s uses 
(а) - 6 (b)-1 (c) - 10 (d) 12 


(42) If one of the roots of the equation : a X? +b X +c = 0 is one ; then the other root 


© 
equals зе 
(a) = Ба 6) = = (с)— ms (d) 
| (43) If the roots of the equation : a X? + b X + c =0 are h » 1 then s 


(a)a=h (b) b=ah+1 ()h+1=— (d)h+1=2 
a 
(44) The roots sum of the equation : (X—a) (X—b) = сі eee 
(а)а+Ь (b) —(a+b) (c)a+b+c (d)a+b-c 
© (45) The products of the two roots of the equation : x + E Eos. 
(a) < (b)ac (c) ab (d)bc 
a 
© (46) If the sum of the two roots of the equation : 2 X?+bX-5=0is 5 
ə then b = --:-.....::.:.. 
a -3 . 
(a) 5 Diss (c)3 (d) 
(47) If the product of the two roots of the equation : 3 X? + 8 X +c = 0 equals i , 
them 6 z un 
(а) 4 (6) -4 (©) 4 (d) 24 
3 
& (48) If 2—i is one of the roots of the equation : X? b X--c 20 »b »c ER> 
then (b , c) в 
(а) (4 ›5) (b) (-4 ›5) (c) (4 »—5) (d) (—4 »—5) 


—= 


Exercise 3 


5 (49) If the two roots of the equation : a Х2+Ъ Х+с= 0 are (m- n— 1) >(n—m+2) 


(a) © =1 РЕ! Е (d) 52-1 
a a a a 


é (50) If one of the two roots of the equation : (a — b) X (b— c) X + (c — a) 2 0 is additive 
inverse of the other » then == ro 


(а) 1 (b)-1 (c) zero (d) 2 


Essay questions 


Without solving the equation › find the sum and the product of the two roots of each 


® 
of the following equations : 
(1) E33 X? 2 23 x-30 | (2) (4Х+1) (X+6)=(X-2) 8 X-4) 
Sole & 3X42 _ X41 
(305 *x73 (4X2 х1 
(5)(a-DX?^ «x-aà x-1«a20 
(6) (a+b) Х2 + (a-b) x «à? -2ab +6? = 
Ш If the product of the two roots of the equation : 3 X? + 10 X- c 20 is = » find the value 
of c » then solve the equation in the set of complex numbers. «c=85X =4 or X=-4» 
3 ШЇ If the sum of the two roots of the equation : 2 Х?+ЫХ-5=0% = » find the value of b 
» then solve the equation in the set of complex numbers. eb=3-2X= Sorx= 1» 
Find the other root of the equation › then find the value of a in each of the following 
e 
where а ER: 
(1) Ed If X2-1is one of the two roots of the equation : X? - 2 X+a=0 «35-3» 
(2)1IfX-z i is one of the two roots of the equation : 2 X? -a X 320 «357» 
(3) EB If (16i) is one of the two roots of the equation : X? 2 X+a=0 «1—-i5»2» 
( 4) If (2 + i) is one of the two roots of the equation : Х?+ах+5=0 «2-is-4» 
3 CA Find the values of a » b in each of the following equations › if : 
( 1) 2 , 5 are the two roots of the equation : X? +a X - b 20 «az-75bz-10» 
(2) —3 $7 are the two roots of the equation : aX?-bx-2120 «azlsbz4» 
(3)-1, E are the two roots of the equation : a X? - X «b 2 0 «az25bz-3» 
(an 5i »—3 i are the two roots of the equation : X? - a X - b 20 «az05b-3» 


(2:8) e Aui \/ (onts) эш- ta - walxdl 33 


product of the roots is 5 » find the value of each of a » b «33x35» 


— 
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[6 ] Find the value of k in each of the following which makes : 
© 
(1) EH One of the roots of the equation : X? + (k- 1) X-3 = 0 is the additive inverse of 
the other roots. «|» 
| 2) One of the roots of the equation : (k — 2) X? +(k—3) X-4 = 0 15 the multiplicative 
inverse of the other root. «-2» 
( 3) OA One of the roots of the equation : 4 k X? + 7 X +k? + 4 = 0) is the multiplicative 
inverse of the other. «2» 
( 4) One of the roots of the equation : 2 X? + k? 2 5 X + 2 is the multiplicative inverse of 
the other root. «+2» 
Find the value of a which makes one of the two roots of the equation : X? -a X 4 21 = 0 
E 
exceeds double the other root by one. «—9,5 or 10» 
In the equation (a - 2) xe (а-3) X-4=0 , find the value of a if : 
( 1 | The sum of its roots equals 3 
( 2) The product of its roots equals — 4 « H 3» 
3 In the equation (К — 4) х?- (3- к) X-3 = 0 , find the value of k if : 
( 1 ) The sum of its two roots equals 5 
( 2) The product of its two roots equals – 3 
( 3) One of its two roots equals the additive inverse of the other root. 
( 4 ) One of its two roots equals the multiplicative inverse of the other root. « + 5,3,1» 
Find the value of К which makes one of the two roots of the equation : 
E 
ox (k-1)X+ (k? +2 k — 3) = 0 double the other root. «-35orl» 
Find the value of a which makes one of the two roots of the equation : 
2 
Х?-аХ+2 а— 4 = 0 four times the other root. «10ог 24» 
If the sum of the two roots of the equation : (а 2) X? -a X * b? 20 equals 3 and the 
© 


== 


Exercise 3 


9 Find the value of c which makes one of the two roots of the equation : X? — 6 X +c = 0 equals 
$9 


the square of the other root. «-270r8» 


If one of the two roots of the equation : 8 x?-30X4c20 equals the square of the other 


root » find the value of c «27 or—125» 


Find the value of a which makes one of the two roots of the equation : 4 X?-ax-320 


exceeds the additive inverse of the other root by 1 «4» 


(3 Find the value of a which makes one of the two roots of the equation : 2 X? -a X. 3-0 
o 


exceeds the multiplicative inverse of the other root by 1 «7» 


[17 Find the value of c » if one of the two roots of the equation : X? -10 X 4c =O is less by 2 
Г] 


than the square of the other root. «56 or 21» 


18) If the ratio between the two roots of the equation : a x? +bX+c=Oas the ratio2:3 ; 
© 


prove that : 25 ac = 6 b? 


19) If the two roots of the equation : 8 x?-bX+3=Oare positive and the ratio between 
О 


them is 2 : 3 » find the value of b «10» 


al If the sum of the two roots of the equation : (a + 1) xa. (3a-1) X4 a’ +1=0 equals the 


product of its roots » find the value of a «0or-3» 


Find the satisfying condition such that one of the two roots of the equation 


ax?+bX+c=0: 
( 1 } Is double the other root. 


( 2 ) Exceeds the other root by 3 «9ac22b',4ac-b'-92^ » 


Find the value of a which makes the sum of the two roots of the equation : 
© 
Х?-(а+4) Х+3а?=0 equals the product of the two roots of the equation : 


2Х2-7ахХ+а?=0 «4or—2» 


[35 


— 
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| © Discover the error 


If the product of the two roots of the equation : X? + 4 X +k 22 is 12 5 find the value of К 


Mona’s answer Noura’s answer 


^ Product of the two roots = 12 ~ X?+4X+k=2 
AX 44X4k-2=0 


*- Product of the two roots = 12 


SEMI 4 k-2=12 КЕ 14 


Which answer is correct ? Why ? 


Choose the correct answer from those given : 
© ( 1) If (2 i) is one root of the equation : x? +axX+b=0 


where coefficients of its terms are real numbers › then all of the following are true 


except «e 
(a) the other root is (— 2 1) (b) sum of the two roots = zero 
(c) product of the two roots = — 4 (d) discriminant of the equation « 0 


* (2) To evaluate the real values of b »c in the equation : X? & b X c -0 » it is sufficient to 


have «+--+ 
(a) real roots sum = 6 only. (b) one of the roots = (3 + i) only. 
(c) (a) » (b) together. (d) nothing of the previous. 


% ( 3 ) If the opposite figure represents the curve of the function 


1: Од =ах? +6 Х+с этеп? + = MESS 


(а) 3 (b) 5 
(c)7 (d) 10 
$ (4)I£X, » X, are the roots of the equation: a X? +b X cc 20 and X, «0 « X, 


»|X,|> |X|» which of the following statements could be true ? 


(а)а<0 (6) Бс>0 (с) ъс<0 (d)X,+X,>0 


Find the value of a which makes the two roots of the equation : 
E 
| 9x (Ds. 1) X + (a — 4) = 0 are different in sign. «аЄ]-=»,4[» 


—= 


Exercise 


RR omn 


J Test yourself 
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Ире choice question: 


Choose the correct answer from those given : 


© (1) The quadratic equation whose roots sum equals — | and their product equals — 3 is ==- 
| (a) Х2-Х-3=0 (b) X7+X+3=0 
| (с)х?-х+3=0 (Фх?+х-3=0 
© (2) The quadratic equation whose roots are 3 ›— 5 is ---------- 
(a) Х?+2Х-15=0 (b) x?-2Xx-1520 
(c)X?-2X+15=0 (d) X? -2 X4 1520 
© (3) The quadratic equation whose roots are - 2 53 15 ------- 
(а) (X + 2) (X3) 20 (b X?^-4Xx 4620 
| (с) X?- x26 (4x?-2x4320 
E ( 4 ) The quadratic equation whose roots are 8 › 8 1$ ---------- 
(a)2 X216 (b) (X +8) 20 
(c) X? « 16 X- 64 20 (d) X?- 16 X € 6420 


( 5 ) If the two roots of a quadratic equation аге — 9 and zero » then this equation is ===- 
(а) Х+9=0 (b)(X-9)(X)=0 (c)X74+9X=0 (d) Х2+9Х+9=0 

( 6 ) The quadratic equation whose roots are i and — i is ===- 
(а) Х2-1=0 (b)(X+1)?=0 (с) Х2+1=0 (d) (x - 1? 20 


ct O, a 


(37 


1) @Remember @Understand @Apply ə Higher Order Thinking Skills 


UNIT 


$ (7 ) The quadratic equation whose roots are — 2 i and 2 i is ++: 


(a) X?24i (b) Х2+4=0 (c) X?-420 (d)ix?+4=0 


7 (8) The quadratic equation whose roots are E i and 3 ели 


(а)4Х?-9=0 (b) 4X749=0 (с)4х?-4=0 (4)9х?+4=0 


9 (9 ) The quadratic equation whose roots are (1 — 5 i) and (1 + 5 i) is eces 
(a) X?-2X+26=0 (b) X*+2X-26=0 
(9ox^-ox-26-0 (d) X? 2 X 4 2620 

© (10) ШО » M are the two roots of the equation : X?-4 X120 then the value of 


expression : L AL 4 | 2 s 

(a) zero (b)-4 (c) 1 (d)-1 
© (11) If Lis one of the roots of the equation : 3х?+4Х-5=0 
sthen 3172 4 4L 4 52 er 


(a) zero (b) 10 (с)—5 (d) 5 
© (12) If Lis one of the roots of the equation : X? 4 X - 7 20 

» then (L4 2)2 = eee 

(a) - 11 (b) 11 (c) 3 (d) -3 


(13) If L , M are the two roots of the equation : X? — 7 X + 3 20 , then the value of the 


expression : L? M + L M? = s 


(а)7 (b) 3 (с) 10 (d) 21 
© (14) 1,» M are the two roots of the equation : X? 7 X 4 3 20 > then L? + M? = + 
(а) 7 (b) 43 (c) 58 (d) 79 
© (15) If L » M are the two roots of the equation : X? — 8 X +c = 0 and L? + М? = 40 
‚Ней с = «e 
(а) 8 (b) 10 (c) 12 (d) 14 
© (16) НО »M are the two roots of the equation : x?-~7X+9=0 where L>M 
> then L? — MP =... 
(a) 31 (b) 63 (c) 40413 (4) 947 
© (17) fL5M are the two roots of the equation : X? — 5 Х+7=0 ;then L (M +1) +М= eree 


(a) 2 (b) -2 (c) 12 (d) 7 


— X3 


(18) If L » M are the two roots of the equation : 3 Х2-8 Х+2=0 shine ue эзенә 


К L M 
@ + (b)4 o> @ 4 


Exercise 4 


© (19) If L » M are the two roots of the equation : X 2-7 X 3-0 > then the equation 
whose two roots are (L + M) and L M is «+--+ 


(a) X?-10 x - 2120 (b) X? 10 x 2120 
(c) X? -21 X « 1020 (d) X?-21 x- 10-0 

© (20) If L » M are the two roots of the equation: X? -5 X 4320 » then the equation 
whose two roots are 2 L › 2 M is ---------- 
(22 X?-10x4620 (b) x?- 10 x 1220 
(02x?-10x-620 (d) X? 10 X 1220 

© (21) IL » M are the two roots of the equation : 2 x?-3 X-6=0 » then the equation 
whose two roots are L and x ÍS e 
(a) X*-3X-6=0 (D4x?-6x-320 
(©) 16 X?x6x-320 (d) 16 X?-6X-3=0 

© (22) If L » M are the two roots of the equation : X?^-5X4 720 > then the equation 


whose two roots are L? and М? is -------.-. 
(a) X*+11X+49=0 (b) X?- 11 X 4 4920 
(c) X? -49 X 11 20 (d) X? 11 x-4920 


(23) If L » M are the two roots of the equation : X? + 5 X + 6 =0 » then the equation 
whose two roots аге (L — M) and (M – L) is «+--+ 


(а) X? * X4120 (b X?«120 
(с) X?- X«120 (d) X?-120 


(24) The quadratic equation in which each of its two roots more than the two roots of the 
equation : X? -3 X 4 2 20 by 2 is ee 


(а) X?-3x42-0 (D X?47 X 41220 
(с) X?-7 X 41220 (0 x?-7 x- 12-0 
o (25) I2 TI the roots of the equation : 4 X 2+3Х=2 then the equation whose two 
roots are L and M is з 
(a) 3 X?-8xX+3=0 (b X7-3X+8=0 
(© Х2-3 Х-8=0 (93 х2+8Х-3=0 


[3 
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$ (26) If L » L? are the roots of the equation : 2 X? +b X+ 54 20 then -312- b s 


(a) - 12 (b) -3 (c) - 51 (d) +3 
% (27) If L » M are the roots of the equation : 2 X? 4 3 X- 1 = 0 s then4 L? 4 6L 2 з 
(a) 0 (b) ! (c) 2 (d) 3 


© (28) If the opposite figure represents a graph of a quadratic function in one variable 
„Шеп the rule of the function can be written as зе 


{а) 7 @@=-Х?-2Х+3 
(b) f (X)=-X74+2X-3 
(с) f (X)=X7 42X43 

(Of QOs—x74+2%x=3 


(29) The quadratic equation whose terms coefficients are real numbers and one of its roots 


iS (3 — 1) Scene 
(a) x? -6 x - 1020 (D 2 X? x6 x «1020 
(c) x -6 x « 1020 (4) X?46 x4 1020 

9 (30) The quadratic equation whose roots are : 2 —^/3 2443 is I: 
(а) X?-2X 4320 (b X?-4x«120 
(с) X?-4x4720 (d) х2+4Х+1=0 


© (31) If L, M are the roots of the equation : X? +4 X 4 5 20 , then the equation whose 
roots are (4 L + 5) and (4 M + 5) is -.-.--.-.-...-. 


(a) Х2+ 16 X 42520 (b) X7+6X+25=0 
(c) X? - 16 x 2520 (d) X*-6X+25=0 


© (32) I L » M are the roots of the equation : X? + b X c 20 » then the equation whose 


(a) X? xb X *c20 (b) X?» c X «b-0 
(c)cX?+bX+1=0 (d)cX7+X+b=0 

о (33)IfL+1 >M + 1 are roots of the equation : X? + 4 X + 2 20 › then the quadratic 
equation whose roots аге L » M is ee- 
(а) 2+5 Х+3=0 (b X? 5 Х+5=0 
(Ox?-4X4320 (9) Х2+6х+7=0 


— 


Exercise 4 


© (34) The absolute value of the difference between the two roots of the equation : 


x*-4X+2=0 equals үзенен 
(a) 2 (42 (c) 8 (as 


© (35) If L » M are roots of the equation : X?-4 X220 then the equation whose roots 
12-41.+7,2 М2-8М *9is « 


(a) X?-10 x 2520 (b) x?-25z20 
(c) X? 4 2520 (d) x?-7 x-9-0 


© (36) If L » M are roots of the equation : X 2.4 X4 520 > then the equation whose roots 


t sat NMS Бін 
(а) Х2-5 Х+4=0 (b5X?-4X4120 
(c) X?-6x42520 (d) X? 5X 4420 


Essay questions 


Form the quadratic equation whose two roots are : 


| oom-2:4 (297 51 (3)-7,0 
(4) 02,2 (5) $o-2l (6) 02543 ›-243 
(337424552245. (8) 0851,51 (9)Ш1-31,1+31 
(10) £a 3-242i,3 «242i anm, ŝi | azm , 2-3 
(13)a-b » a+b (4) 2-5 , ab? 
a-b a? abb? 


If L and M are the two roots of the equation : x?-7X4520, 
9 


then find the numerical value of each of the following expressions : 


(1)L?M+M?L Gul 
(3)(L-2)(M -2) (4)(L+)(M++) «35515-5511» 
If L and M are the two roots of the equation : X?-4X4220 whereL» M 

l » find the numerical value of each of the following expressions : 
(1)12+ М? (2)L-M (3)D 4M? 
(4)12-41,+7 (5)2M?-8M +15 «12 9242 240 55 s И» 


(ле) эб \/ (nl) sll- staly- wall 41 
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If L and M are the two roots of the equation 


whose roots are: L- 4 and M- 4 


:X2-3 X- 520 > then find the equation 


«X7+5X-1=0» 


If L and M are the two roots of the equation 


whose roots are: 1 - Land 1 М 


1202-5 X-7 20 , then find the equation 


«2X5 X-1020» 


If L and M are the two roots of the equation 


aal ls 
whose roots are : L and М 


:X2-3 X-4-0 › then find the equation 


«4X7+3X-1=0» 


whose roots аге: 2 L? and 2 М? 


If L and M are the roots of the equation : 2 X? — 5 X+ 1 20 , then find the equation 


«2X'-21 X4220» 


roots of the equation : Х2-7 X-9 20 


OJ Find the quadratic equation in which each of the two roots exceeds one of the two 


«X?-9x-120» 


root of the equation: 4 X? 12 X - 7 20 


Form the quadratic equation in which each of its two roots equals half of its corresponding 


«16 X^-24 X 4 7 20» 


corresponding root of the equation : x?43x-520 


QO Find the quadratic equation in which each of its two roots equals the square of the 


«Х2-19 X 42520» 


then form the quadratic equations whose two roots are : ds 


С If Land M are the two roots of the equation: 2 X?-3 X- 120 » 


M 


«2X5 «13 X4220 
M'L : 


If L and M are the two roots of the equation 


roots are : H and LE 
EF M^ 


:X?-2 X-4 20 > find the equation whose 
«16X^-12 X«120» 


If L and M are the two roots of the equation 


2 2 
whose roots are : ES and M. 
M L 


:3 X?-5 X 4 220 > form the equation 


«18 X^-35 X 4 1220» 


If L and M are the two roots of the equation 


7 d zd 
whose roots are : 2 L + +5 jM + L 


:10 X74 12 X-120 , form the equation 
«5 Х2 48 X-3220» 


If L and М аге the two roots of the equation 
roots are: 12 M and M? L 


:X?-3 X-5 0 > find the equation whose 
« X^ 15 X- 12520» 


Е) «Е «В 8 68 9 9 0 9 в Виш 


If L and М are the two roots of the equation 
© 


| roots are: 6 » L? + M? 


—= 


:Х?-3Х+5=0 › find the equation whose 


«X'—5X-620» 


Exercise 4 


ü If Land M are the two roots of the equation : X?—3 X— 1 20 » where L» M › form the 
equation whose roots are: 3L-2M ;2L-3M 2513 x «79 205 


If L 4 2 and M - 2 are the two roots of the equation : X?-11 X 4 320 > find the equation 


whose roots are : L M «Х?-7Х-15=0» 


1904 L+3 and М +3 аге the two roots of the equation : x?-5 X411 20 » form the 


T equates whose roots are : L? M and М? L «X^ 5X4 125 = 0» 


20) If + , ў are the two roots of the equation : Х 2—3х+1=0 > form the equation whose 
* 
roots are: LM- 7 »L- M +3 « X^ -3620» 


[21 If Land М are the two roots of the equation : Х 2_2X-5=0 > form the equation whose 
Q 
roots are: L?7+M › М2 +L «Х?-16Х+58 20» 


e 2 — and = are the two roots of the equation : Х?-12 X+9=0 , form the equation 


wie roots are : +. € «X?-52X4120» 
5 M` 


£j If the difference between the two roots of the equation : 6 X 2_7х+1=сіѕ 4 , 


T dud the value of c «4» 


J If the difference between the two roots of the equation : 3 X 2-2 X+ c = 0 equals ће 
T difference between the two roots of the equation : 2 X?-cX4320 
, prove that : 9 c? + 48 с- 232 =0 


Г] If the difference between the two roots of the equation : X? +k X+ 2 k = 0 equals twice 


|. product of the two roots of the equation : Х 2+3 X - k 20 › then find the value of k 


«0 or —» 


одос 


If Land М are the two roots of the equation : 4 X? — 6 X + a = 0 and L? + M) - 7 LM , 


find the value of a «|» 


217 Land М аге the two roots of the equation : Х 2—8 Х+с=0 and L? + М? = 40 › find the 
pow value of c » then form the equation whose roots are : L?’ M +M?°L LM 


«c=12 5 Х?- 108 X+ 1152 = 0» 


1) If Land M are the two roots of the equation : X 2.4 X—520 »where L>M › then form 


йе equation whose roots are : L-7 »2 М? + 1 «X?-X-6=0» 


La 


im 
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O Discover the error 


(2) If L+ 1 and M + 1 are the roots of the equation : X? + 5 X +3 = 0 » then find the 
quadratic equation whose roots are : L and M 


Yousef’s answer 


| Amira's answer )——— — — ——3 "s answer 


>“(@+1)+(М+1)=-5 >1„+М=—5 
„ЬЬ+М+2=—5 »>LM=3 
« L+M=-7 и. (L+1)+(M+ 1) 


=L+M+2=-5+2=-3 

a (L+1)(M+1) 
=LM+(L+M)+1 

=3-3+1=1 

Er The equation is: X? -3 X 120 


ov (L+1)(M+1)=3 

= LM+(L+M)+1=3 

“ LM-74+1=3 

“ LM=9 

2. The equation is : X? 4 7 X49 20 


Which of the two answers is correct ? Why ? 


Choose the correct answer from those given : 


$ ( 1 ) The quadratic equation whose roots are the dimensions of a rectangle of area 15 cm? 


and its perimeter 26 cm. is сезе 


(а) X?-26 X «1520 (b) X? 26 x- 1520 
(c) X?- 13 X-1520 (d) X?-13 X € 1520 
© (2) Ма?+3а+1=0 5 b?+3b+1=0 where a »b are real different numbers 
этеп 4+0 = гроны 
(а) 2 (b) 7 (с)—5 (d) 11 


© (3)1fL » M are the roots of the quadratic equation : (X — a) (X— b) =k ›їһепїһе 


quadratic equation whose roots are a and b is сес 
(а) (X - L) (X- M) 20 (b) (X—L) (X-M)+k=0 
(c) (X - L) (X-M)=k (d) X -(Le M) X k 20 
ee ( 4 ) To form the quadratic equation whose roots 4 L » 4 M where L › M are real numbers 


it is sufficient to have +--+ 
(a) L+ M=5 only. (b) (L+M+ 4)? *(LM- 3y = zero only. 
(c) (a) » (b) together. (d) nothing of the previous. 


— ш] 


& (5) Omar and Khaled are trying to solve a quadratic equation Omar miswrite the absolute 
term of the equation and he got the roots of the equation 3 » 4 » while Khaled 
miswrite the coefficient of X in the equation so he got the roots of the equation 2 »3 


then the right roots of the equation are з: 
(а) 254 (b) -25-4 (c) 1 56 (d)-15-6 
s% ( 6 ) If the roots of the quadratic equation : X? +b Х + c = 0 are two consecutive odd 
numbers » then b? — 4 ¢ = 
(a) – 1 (6) 2 (с) 3 (d) 4 
% (7 ) If the roots of the quadratic equation ; X? —b X4 c =0 are two different integers and 
b »c are prime numbers which of the following statements could be right ? 
(D The difference between the equation roots is odd. 
©)? — c is a prime number Фь+с is a prime number 
(a) © only (b) CD » @ only. (c) Q » 9 only. (d) All the previous. 
& (8) If the curve of the function f where f (X) 2a X? + b X + c intersects X-axis at X = L 
› Х=М where | L2M |» 1 » then еее 
(а) f (L- D» f (D) » f (L- 1) (b f (L- D» f (D » f (L1) 
(c) f (D) > f (L- D» f (L- 1) (d) f (L-- 1) x f (L- 1) «0 
( 9 ) IfL М are the roots of the equation : RZE (tan Ө) X — 1 2 0 and 12+ M?^-23 
where 0? < Ө < 90? , then 0 = +++ 


а) 1 ых (OE @ 1 


If L and M are the two roots of the equation : aX7+2bX+c=0 »a#0>5L>Mand 
L-M = 2 › prove that : 


(1)ь?=а(а+с) (2)L=1-2 


| 
| If the difference between the two roots of the equation : a xX? +bX+c=0 » where 
oo 


а + 0 equals twice the sum of their multiplicative inverses 


» prove that : c? (b? —4ас) =4 а? b? 


co 


Exercise 4 


Sign of a function 


Exercise 


Test yourself 


{1 From the school book | @Remember SUnderstand ©Apply ə Higher Order Thinking Skills 


Multiple choice questions 


Choose the correct answer from those given : 


* (1) The function f : f (X) 2—4 is negative in the interval ---------- 


(а) ]- ee » 4[ only. (b) ]- 4 5 4[ only. 

(с) ]- œ > -f (9) ]- 2 »2[ only. 
* (2) The function f : f (X) = 5 X —3 is positive at =- 

(a) x» 3 (bo) x« 3 () x» 1 @x<= 
$ (3) If f Q022 X—-4 » then f is negative at X E =- 

(a) [2 ,=[ (b) Je ›2[ (о ]2 ,=[ (d) ]- 52] 
* (4) The sign of the function f : f (X) = 6 —2 X is non positive at зз 

(a) X>3 (b) X <3 (c) X <3 (d) X=3 
® (5) The function f : f (X) 2 3- i X is non negative at X € -= 

(а) ]- 56] (Ы |-= ›6/ (о [6 > = (а) 16 = 


е ( 6 ) If the function f : f (X) = X + 2 where ХЕ]-4 ,3[ 

› then f (X) is positive at X € ---------- 

()]-95-2[ (0) |-2 sf (о) ]- 4 »- 2[ (d) ]- 2 ,3[ 
© (7) Ifthe function f: f CO =X+3 x&€]-5.6[ 

»then f (X) is negative at X € .......... 

@]-5>5-3[ (®]-=,-3[ — (3:4 (d) ]-3 5 6[ 


== 


Exercise 5 


( 8 ) The function f : f (X) = c has a sign ==- always. 
(a) positive (b) negative 
(c) like the sign of X (d) like the sign of c 
( 9 ) The sign of the function f : f (X) =a X + b on R is the same as the sign of b if =- 
(a)a=b (b)a=0 (c)a>0 (4) а<0 
(10) The function f : f (X) = a X? +b X c has one sign on R if -e 
(a)b’-4ac>0 (b)b? -4ac«0 
(c)b?-4acz0 (9) 2 -4ас>0 
(11) If f (X) 23 X » then the sign of the function f is negative in the interval ---.------ 
(а) ]-®›3[ — 1l (с) = ›0[ (à) 1-3 ›=[ 
(12) The function f : f CO = x?-9is negative at X €& ~-= 
(a)R-[-353] (Ы) ]-3,3[ (©]-=,-9 0 1-5 ›-3[ 


(13) The function f : f (X) = xX? + Lis positive at ХЕ.......... 
(а) |0 ›==[ only. (Ы) ]1 »=[ only. — (c]-ses1[onty. (d)R 
(14) The function f : f C02 X?- 6 X 49 is positive in the interval ---------- 


(а) Jo > -[ (b) ]- ee »3] (c) R- (3) (à) R- {0} 
(15) The interval in which the function f : f (X) = х2-5 Х+6іѕ positive is ===- 
(a) [2 » 3] (R-[2.:39 ©R-[2>3] (d) IR— ]2 »3[ 
(16) If f (Х) is positive at X € ]|- 2 5 5[ » then f Q9 = + 
(a) X23 x— 10 (b 10-3x- x? 
(c) X? - 3 X-10 (d) 10-3 x- x? 


(17) If f ()=X74+bX+cis negative at X € ]2 5 3[ » then the product of the two roots 
of the equation : x?+bxX+c=0 equal ---------- 
(a) –6 (b) 6 (c)b (d)-c 

(18) The sign of the two function f : f (X) = (Х- 1) (X+ 2) and в: g (X) =-х2+9 
are both positive at X € ---------- 
(а) 1 »3[U 1-3 »-2[ (b) ]-2 ,0[ 
(©) ]3 ›=[ U ]-® »-3[ (d) ]- 3 »3[ 

(19) The sign of the two functions f and g where f (X)=X-2 »g(X)=4- х? 
are both negative in the interval ---------- 
(a) ]2 ,=[ (b) ]- e» »-2[ €) ]- 2 ,2[ (d) ]- = »- 2] 

(20) If the function f : f (X) =a X? +b X+ c and < 0 and the two roots of f (X) 20 
are 2 »—5 › then the function f is positive in ·--------- 
(a){-5>2}  (9R-]-5.2[ (0 ]-5,2[ (à) ]- e» » - 5[ 


[m 
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© (21) When investigate the sign of the function f its sufficient that you know ===- 
(a) the curve of the function f is parallel to X-axis only. 
(b) the curve of the function f lies completely below X-axis only. 
(c) (a) and (b) together. (d) nothing of the previous. 
® (22) If f (X) Za X 4 b and X= L is a root of the equation f (X) 20 
› Шеп f (L+1) x f (L2 1) Eeee 


(a) R* (b) R (c)[-1 51] (9) [- 5 55] 
© (23) Which of the following functions is positive for all values of X ER ? 
(a) ff OQ =X? +4 b) f: f(X)=3 
(c) f : f Q9 = (X -1? +9 (d) All the previous. 
® (24) The function f : f (X)=12 +4 X- X? is not negative in the interval === 
(a)|-256[ — (b) [-2 56] ()R-]-2:6[ — (d) |e =] 
© (25) The function f : f (X) 2 — (X — 1) (X + 2) is positive in the interval «+++ 
(a) ]1 »2[ (b [- 1 » 2] (о) ]-2, | (d) ]- | 


© (26) Ш The opposite figure represents a first degree function of X 
First : The function is positive in 
the interval зз 


(a) [2 5 o| (b) ]1 ==] 
(c) ]- e» »2[ (d) ]2 ,=[ 


Second : The function is negative in 


the interval «+--+ 
@]-=,2] 0 1-22] (ho s2f ps 

© (27) C The opposite figure represents a second degree function f of X 
First : f (Q =O at X€ eee 


WR (b) N 
(© [- 1 53] (d) {3-1} 
Second : f (X) > 0 at X € 
(a) ]- 1 3l (6) [-1 +3] 
(c) IR- [- 1 53] (d) R 
Third : f (X) < 0 at X € 
(a) ]- 1 »3[ (b) [- 1 »3] ()R-[-1,3] @R 
© (28) If f (X) = (X-a)? » then f (a+ 1) x f (a = 1) & 
| (a) IR (b) IR* (с) [- 1 » 1] (à ]-1 » 1[ 


— 


$ (29) If the roots of the equation : f (X) = 0 are L › М where f is a quadratic function 
»>L>M > then f (L+ 1) x f (M= 1) Gee 


(a) ]0 ›=[ (b) |- »0[ (© [- 1 » 1] (4) {0} 
© (30) If Lis a root of the function : f (X) = 0 where f (X) Za X b 
‚Шеп f (L + 1) xf (L 43) Є............... 


(2) R (b) R* OR @ [1 »3] 
$ (31) If the curve of the function f » where f is a linear function › intersects the X-axis at 
(3 »0) which of the following statements is always true 7 


(а) f 2)» f (3) (b) f (4) « f (3) 
(с) f (2) x f (4) > f (3) (d) f (2) x f (4) « f (3) 

© (32) The sign of function f : f (X) = (X —3)? is non-negative on -.............. 
(a) {3} only. (b) ]3 ›=[ only. (OR (d) @ 


$ (333Iff OOz2aX? eb X*c › а> 0 and the roots of the equation f (X) 20are-2 51 
» then the function f is non-positive at X € .----.......... 


(a){-251} 0) 1-2, (©) [-2,1] (d) iR - [- 2 51] 
© (34) The function f : f (3) 2 à? X? +c whereaz0 »c» 0 Ваза sign «e alawys. 
(a) negative (b) positive (c) like the sign of X (d) like the sign of a 
$ (35) The function f : f CO 2 X?- 6 X 49 is negative on «e 
(a) {3} (b) R- {3} (c) ]3 sf (а) @ 
* (36) All functions defined by the following rules are positive on IR except .............. 
(a) f 09 =3 (b) f (X)=X+3 
(с) f QO=X?-3.X+43 (d)f C92 X?* x43 
$ (37) If the minimum value of a quadratic function y = f (X) is 3 » then the function is 
negative at X € eee 
(a) R (b) Ø (c) {3} (d) ]3 ‚= 


Essay questions 


Determine the sign of the functions which are defined by the following rules » then 
LJ 
represent your answer on the number line : 


(1) IB f QO 2 (X -2) (X +3) (2) Gf Q0 2 (2 x-3Y 
(3)f0022x?45x-7 (4) 300) = х2-4х+3 

(5) CO f(x) = x?-8 X416 (6) (0) =2х2-3х+5 
(7) 00) =4х-7-х? (8) (0) =9-4х? 


(9)E3f (0) =2х? 


(ие) ав \/ (муш) ыы а wall 49 


Ехегсіѕе 5 


Draw the curve of the function f : f (X)=2 X? -8 in [- 2 52] 
From the graph » determine the sign of f іп R 


Draw the curve of the function f : f (X) 22 X?-3X-«4in [- 1:242 т] 
From the graph » determine the sign of f in R 


3 Draw the curve of the function f : f (X) 2 — X? 8 X- 15 in [1 » 7] From the graph » 
] determine the sign of f in R and the solution of the equation f (X) = 0 «[355]» 


Jc Draw the curve of the function f : f (X) =X ? -9 in the interval [-3 >4] 
1 From the graph » determine the sign of f in that interval. 


Jc Draw the curve of the function f : f Q0 2 — X? 4 2 X - 4 in [-3 55] 
1 From the graph » determine the sign of f in that interval. 


Investigate the sign of each of the following functions : 


(1) (2) 


Determine the sign of each of the two functions : f: f C02 X-3 » g:g(X= х2 526 
э 
and when the two functions are positive together. 


If fj Ф=хХ-3 › 1, (Х= 54 4 X— X? , determine the sign of each of f, » f, on the 
< 
number line and determine the intervals at which the two functions are negative together. 


If f (X) 2X?-5 X 6and goo- 2 X? —5 X— 18 »state the two functions f »g when 
they are positive together or negative together. 


LO Prove that for all the values of К ER the two roots of the equation : 
2 X? -k X k 3 =0 are real and different. 


B 
| 
(1)]:[-—1,6]——>»ЮЖуһеге f (x) =3-X 
(23 f [-2 ›3] — = R where f (xX) = X?-5 x-6 
Determine the sign of the functions represented by the following figures : 
© 


O Discover the error 


COIS O)=xX+1 › в(Х)=1-Х? 
° 


› determine the interval at which the two functions are positive together. 


veneers answer) 
X=- 1 makes f (X) =0 Х=- 1 makes f (X) = 0 

f (X) is positive in the interval |- 1 | f (X) is positive in the interval ]— 1 5 | 
»>X=+1 , такеѕ g (Х) =0 »g (Ж) is ›Х==1 >it makes g (X) =0 

positive in the interval |- 1 » 1[ › thus g (X) is positive in the interval ]- 1 » 1[ 


the two functions are positive together thus the two functions are positive 


in the interval 


]-1,9%[)]-1,1[=]-1›=[ 


together in the interval 


Tet ›еэ[ (1 ]- 1 ‚1[=]-1 of 


Which of the two answers is correct ? Represent each of the two functions graphically and 


check the correct answer. 


Study the sign of each of the following two functions : 


(1)f:f )=-2x2-242x-1 
(2)f:fOQO=X+ (X41) (2X4+3)-4(X4+ 1) +1 
Each of the following figures shows the graphical representation of a second degree 


so 
` function in one variable. Study the sign of each function in В » then find the rule of 


each function : 


(2) 


Exercise 5 


Quadratic inequalities 
in one variable 


Exercise 


Test yourself 


ШШ} From the school book | 8Remember @Understand — O/Apply ə Higher Order Thinking Skills 


Multiple choice questions 


Choose the correct answer from those given : 
© (1) The solution set of the inequality : (X — 2) (X — 5) <0 in R is ©ee7» 


(a) 12 55] (5) ]2 ›5[ (©) [2 ›5] (d) R-[2 55] 
^ (2) The solution set of the inequality : X? +3 X -4z 0 in Ris = 
(а) {-4,1}  ®[-4›,1] ©в-|-4,| @R-[-451] 
© ( 3) The solution set of the inequality : TeX?-4 X<0 in Ris te 
(@)|-4,7[ | )R-[-4)7] OR @2 
© (4 ) The solution set of the inequality : 2x4x^-5»0inRis ese 
(а) [-253] (5 [-2 ›3] (c) R (d) @ 
© (5) The solution set of the inequality : X? + 9 > 6 X in R is сзсз 
(а) 1-3,3 ЫЖ ()R-[-353] @R-{3} 
© (6) The solution set of the inequality : 4 X- X? 4 <0 in Ris e= 
(а) ® (b) R* (c) R^ (à) R-{2} 
© (7 The S.S. of the inequality (X — 1)? «0 in Rises 
(а) (b) Ø (© {1} (d) R-{1} 
( 8 ) The solution set of the inequality : - X (X + 2) > 0 in R is «++ 
| (а) {0>-2} (0) [-2,0] (c) ]- 2 50[ (d) [-2 »2] 


=— ы 


Exercise 6 


( 9 ) The solution set of the inequality : X (X— 1) > 0 in Ris зз 
(a) {01} (5) Jo > 1[ (о) [0 » 1] (d) IR - [0 » 1] 
© (10) The solution set of the inequality : X (X — 2) < 0 is +--+ 
(a) {02} (b) |-2,2[ (c) Jo » 2[ (d) ]1 +2 
© (11) The solution set of the inequality : NS $31 es 
(а) [0,3] (Ы) [03] (c) Jo »3l (d) R— Jo »3[ 
© (12) The solution set of the inequality : X? + 49 <0 in Ris сзсз 
(a) O (b) R (с) [-7 » 7] (d) R-[-7 » 7] 
© (13) The solution set of the inequality : X? 410 in Ris os 
(а) © (b) R €) [- 1 » 1] (à) - ]- 1  1[ 
^ (14) The solution set of the inequality : X? +9>0inRis = 
(a) @ (b) (о ]-3 53[ (à) R-[-3 53] 
е (I5) £f (Oz X?— 6 X 49 , then the solution set of the inequality : f (X) <0 in R is +--+ 
(а) Ж (b) {3} ()R-]-3.3[ @[-3>3] 
© (16) The solution set of the inequality : X? <9 in Rt is 
(a) [-3 »3] (R-]-3.3[ (с)]0›3] (d) @ 
© (17) The solution set of the inequality : X? > 16 in the interval [—4 5 4] is ee 
(а) [-4 » 4] (b)R-[-454] (06 (9) [-4 54} 
4» (18) Which of the following answers does not belong to the solution set of the inequality 


3X-524X-3? 

(а)—1 (b) -2 (c) - 3 (d) - 5 
© (19) If the opposite figure represents the function 

f:f C02 X?-2 Х- 3 , then the solution 

set of the inequality X ?.2Xx-32z0inRis eee 

(а) ]- 1 ,3[ (b) ]- » 2[ 

(© ]3 > ef (à) ]- 5 5-1] U [3 » el 
$ (20) If the solution set in R of the inequality : a X?+bX+c>0isR > then = 


(a)a sb sc ER* (b) a ›с have the same sign 
(с) 4ас>Ъ? (d)¥b?-4acER 


[53 
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UNIT 


$ (21) If the solution set of the inequality : a X? +b X+c>0isR- {а} » then which of the 
following is wrong ? 
(а) Б =4ас = (ba Rt (c)ad?+bd+ce>0 (@ == 
© (22) If the solution set of the inequality : a X? b X+ c <0 is R- [L » M] › then which of 
the following is wrong ? 
(a) The S.S. of the equation a X? +b X+c=0 in Ris ÍL;M] 
(b)L+M=—2 
(с) b?» 4ac 
(d) The S.S. of the inequality a X?’+bX+c>0is [L>M] 
© (23) The solution set of the inequality : (X + 5) (Х- 1) > (X +5) is ve 


(a) [1 » ef (b) [- 5 52] () R-]-5 ,2[ (d)R-]-5>1[ 
& (24) ]- 2 5 4[ is the solution set of the inequality : eee 
(а) Х?-8>2Х (px?-2x«8 (c)8+2X>X? (d) X?-2 X28 


% (25) The number of integers belong to the solution set of the inequality (2 X + 1) (X — 2) <0 


(a) zero (b) 1 (c) 2 (d) 3 
© (26) f5 X x 8 › then es 
(a) (X-5) (X-8)2z0 (b) (X-5) (X-8)>0 
(с) (Х-5) (X-8) <0 (d) (X —5) (X-8) «0 
© (27) Ifa» b ER* sa <b › then eee 
whet tet 
(с) a? >b? (d) nothing of the previous. 
© (28) The values of X satisfy both : X?-2 X -3 «0 X -2 <Q are vee 
@]-1,3з1 |1,21 ©]2,3[ (d) [- 1 53] 


Essay questions 


Find in R the solution set of each of the following inequalities : 


(ПИШ х?+2Х-8>0 | (2) X?-5x-6«0 (3)x?-x-2<0 
(4)4-3x-Xx?20 (5)5x-X?-6«0 (6) @х?-1=0 
(7)4-x?<0 (8) M0 x*-4x4+420 | (9)6x-x?-9«0 
(10) Х2-8Х+16<0 (1) -x?—10 x-25=0 | (12) M2 X- X? «0 


—= 


Exercise 6 


a Find in R the solution set of each of the following inequalities : 
© 


(1) х2+5Х<-4 (2) 15 X24 12 X244 

(3)£03x?s11 X44 (4) Шх?=6х-9 

(5)%=2%®Х° (6)7Х+15<2Х? 

{7% Х?+8=1 (8)-x?-7«2 

(9) (х-2)2 >29 (10) £3 (X - 2? =-5 

(11) C3 X (X -2)-3s0 (12) (X42)? + (Х + 1) (X4) <0 

(13) E (X 4 3? < 10-3 (x +3) (14) Ed 5-2x«x? 
E) Determine the sign of the function f : f (X) = X? — 5 X + бапа from that find in R the 
1 solution set of the inequality : f (Х) <0 


Q Determine the sign of the function f : f (X) 22 X? 4 7 X — 15 and from that find in R the 


solution set of the inequality : 2 х?+7х<15 


Determine the sign of the function f : f (X) 2 X 2+4 
* 


» then find in R the solution set of the inequality : f (X) x zero 


[8 Draw the graph of the function f : f (X) =-X ? +2 X 1 3 in the interval [-2 >4] › from 
| the graph find in R: 

( 1 ) The solution set of the equality f (X) =0 | ( 2 ) The solution set of the inequality f (X) <0 
( 3 ) The solution set of the inequality f (X) > 0 


ә 
(A Discover the error 


0 ШШ) Find in R the solution set of the inequality : (X + 1)? <4 (2 X- 1)? 


{оше answer) 


(+ 1)? <4(2 X-1)7 


з (х+ 12 <4(2X-1)? 


о Х+1<2 (2 X—1) by taking д X74 2K41<16X7- 16X44 
the square root to both sides . 15Х2_18Х+3>0 
/.-4Х+Х+2+1<0 


-. The equation related to the inequality 
is3 (5 X-1) (X-1)20 

| В ® 1 

-. The solution set = {1 Е: } 


“—-3X+3<0 
-. The equation related to 
the inequality is: -3 X 4320 


— 
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° By investigating the sign of f where 
(0) =15х?-18 x «3 


^. The S.S. is {1} 
* By investigating the sign of f where 
f(X)=-3X+4+3 


X |-> 


А ЕРЕ 1 
z. The solution set = ]1 » oof 2. The solution set = R — [i > 1] 


Which of the two answers is correct ? 


Find in R the solution set of the inequality : X?—2 X+ 120 
. 


Basem's answer Eslam's answer 


* The related equation to the inequality is *- The related equation to the inequality is 
X?*-9X*120 go (K-10 Х?-2Х%+»1=0 у; (x=1)7=0 
2 The S.S.= {1} 2 The S.S.= {1} 
* Investigating the sign of the function • Investigating the sign of the function f : 
f where f Q0 = X-2x «1 f()=X*-2X41 
1) à 
fix теч 


2. The solution set = iR — {1} -. The solution set = № 


Which of the two answers is correct ? Why ? 


Choose the correct answer from those given : 
Ф (1)Iff(X)= Х?-7х+12 , XER , then all the following are true except .......... 
(a) solution set of the equation f (X) = 0 is {3 P 4} 
(b) solution set of the inequality f (X) > 0 is R- [3 54] 
(c) solution set of the inequality f (X) < 0 is ]3 5 4[ 
(d) f (X) is positive in the interval IR ~ ]3 5 4[ 
© (2) The sum of integers belong to the solution set of the inequality 
ДА dye 
(a)- 1 (b) 1 (c)2 (d) 3 
15 (3) The solution set of the inequality (X + 37 «4(X4 1 in Ris eee 


@ st] 8-5 ty [3.1] «в [5,1] 
3 3 5 $ 


—= 


Exercise 6 


5 ( 4 ) If L » M are the roots of the equation : aX*+bX+c=0 where a>0>L<M › ћеп 
the solution set of the inequality a X?+bX+e<0in Ris 
(a) +e L| (b) JL» M[ (c) JM | (d) &- [L » M] 

© (5 ) If the discriminant of the equation : a х?+ь X +с =0 is negative » then the solution 
set of the inequality a x*+bX+c<0 where a «0 in Ris === 
(a)R (b) Ø (c) IR* (d) IR^ 

| (6) ПЕ М are the two roots of the equation : 2х?+(К-2) Х-5=0апа- 1<L<M> 


(a-1«k«0 (b)k>6 (с)К<—1 (d)-1«k«6 
& (7 ) If each one of the two roots of a quadratic equation : X?-2kX4k?-k-520is 
less than 5 › then k € e= 


(a) [4 55] (b) [4 » of gisa] cisci] 

© (8) If the two roots of the quadratic equation : X? — k X+ 1 = 0 are not real » then =- 
(а) k EZ (b)-2<k<2 (c)k>2 (@)k<-2 

© (9 ) If the solution set of the inequality : x?*-4<X+kis [-2; 3] » then k = +--+ 
ыы x (2 (d) 10 

^ (10) If the solution set of the inequality : x?-10«bxis ]-2 »5[ » then b= =- 

| (a) - 10 (b) -2 (с)3 ens 

(11) If one of the roots of the equation : X? — b X + 3 = 0 belongs to the interval ]1 ›2[ 

s then b €. 
(a) 1 >21 (6) |e »3[ (©) 34 ›4[ @r-4 ›4[ 


% (12) If S, is the solution set of the inequality : X?- Xx-2 «0 and S, is the solution set of 
the inequality : X? X -2 «0 , then S, (18, 2 + 


(a) © (b) [-2 +2] (e 151] бвал 
& (13) If L , M are the roots of ће equation : aX? +аХ+а+2 =0апа2 € ]L » M[ 

‚› then a €. 

(a) [1,2] (b) R* () ] 5 -o[ @]2.2[ 


é (14) If the two roots of the quadratic equation : 4 X ? 2 X 4 m = 0 belong to the interval 
2 1, 1[ s then с: 


(а)0=т<2 (b) 6«m«4 (с) 2<т= 4 (d)-6«m«-2 


Find the S.S. of the inequality : 10» X? +2 X-523 in 


LII 
(лсе) аав \/ (муш) obo, yalsdl 57 


Life Applications on Unit One 


CO From the school book 88 


A missile is launched vertically upwards with speed 

u = 24.5 m/sec. Calculate the time "t" in seconds elapsed 
such that the missile reaches a height $ = 29.4 m. » given 

that the relation between the height "5" and the time "t" is 
as follows : 5 =u t-49 t? 


A diver starts jumping from a platform of height 10 metres 
above water surface. If the height of the diver above water 
surface “S” metres is determined by the relation : 

$=-4.912+3.51+ 10 » where "t" is the time in seconds. 


After how many seconds the diver will reach the water surface ? 


« —— sec, » 


{11 The dimensions of a rectangular piece of land are 6 and 9 metres › it is required to 
double its area by increasing each of its dimensions with the same magnitude. Find the 
additional magnitude. « 3 metres » 


A golf player strikes the ball to a certain place › the 
following relation represents the height “y” in feet : 


y=- 1612 + 801+ 20 where “t” is the time by sec. 
( 1 ) After how many seconds it will reach the ground surface ? 
( 2.) Does the ball reach a height 130 feet ? 


« 5.24 sec. » 


О Population of Egypt in 2013 is estimated by the relation: Z=n7+12n+91 > 


where (n) is the number of years and (Z) is the population in millions : 

( 1 ) What is the population in 2013 ? 

( 2 ) Estimate the population in 2023 

( 3 ) Estimate the number of years at which the population will be 334 million. 


« 91 million » 203 million » 15 years i.e. in 2028 » 


— 


CD Find the total electric current intensity passing through two resistances connected in 
parallel in a closed circuit » if the current intensity in the first resistance is (4 — 2 i) 


ampere and the second resistance is (£23: 


equals the sum of the two current intensities which passes through the two resistances). 


) ampere (given that the total current intensity 


« (7 —2 i) ampere » 


(3 If the electric current intensity passing in two resistances connected on parallel in 


a closed circuit equals 6 + 4 i ampere » and the current intensity passing in one of them 
17 
4—1 


equals » then find the current intensity passing in the other resistance. 


« (2 +3 1) ampere » 


The production of a gold mine from 1990 to 2010 estimated in determined ounce was 

determined by the function f : f (п) = 12 п? — 96 n + 480 where ‘п’ is the number of years 

and f (n) is the production of gold. 

(1) Investigate the sign of the production function f 

( 2 ) Find the production of the gold mine (in thousand ounce) in each of the two years 
1990 — 2005 

( 3 ) In which year › the production of the gold was 2016 thousand ounce ? 


« 480 thousands ounces › 1740 thousands ounces » 2006 » 


Life Applications 


Directed angle. 


Systems of measuring angle (Degree measure - 
radian measure). 


Trigonometric functions. 


Related angles. 


Graphing trigonometric functions. 


Finding the measure of an angle given 
the value of one of its trigonometric ratios. 


| unit: Life applications on unit two. 


Directed angle 


Exercise 


Test yourself - 


ax. FX АО 
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Multiple choice questions 


Choose the correct answer from those given : 


© (1) The ordered pair ( OB > OC ) represents the directed angle + 


(a) Z OBC (b) Z BOC (c) Z BCO (d) Z OCB 
$ (2) Which of the angles is not the directed Z АВС? C 
(a) (BA » BC) (b) 
B A 
C A 
(c) (d) 
B A B С 


© (3) If@ is the smallest positive measure of a directed angle » then its negative measure 


(a) - 0 (b) 6 — 180° (c) Ө — 360° (d) 360°— 0 


© (4) If 0, is the positive measure of a directed angle and 0, is the negative measure of the 


same directed angle » then Ө, — 6, = 
(a) zero (b) = 360 (c) 360 (d) — 360 


[e — 
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UNIT 


* (5) If 0 is the directed angle › then the sum of its positive and negative measure ---------- " 
(where 0 is not zero angle) 


(a) equal 360° (b) more than 360° (c) Е]-360° ,360°[ (9 E]o ›360°[ 
© (6) C] In the opposite figure : У 


Which опе of the following ordered pairs expresses 
a directed angle in its standard position ? 


(a) (CA +CD) (5 (OE Од) 
(o) (OB 0G) (d) (OA ,OB) 


© (7) If the directed angle is in standard position » which of the following is correct ? 
(D its vertex is the origin. 
@ its initial side coincides the positive X-axis. 
(3) its measure is positive. 
(a) QD only (b) QD » Q only (c) CDD » Q only (d) All the previous. 


© (8 ) Itis said that the directed angles in the standard positions are equivalent if they 
have the same o+ 


(a) initial side. (b) terminal side. 
(c) vertex. (d) rotation direction. 


© (9) If is the directed angle measure in standard position » n €Z » then the angles whose 
measures (Ө + n x 360°) are called ·-------.- 


(a) equivalent. (b) quadrantal. (c) supplementary. (d) adjacent. 
® (10) If A and B are the measures of two equivalent angles › then — A and - B аге з 
(a) supplementary. (b) equivalent. (c) complementary. (d) of sum — 360° 
© (11) The quadrantal angle measure is multiple of -+ 
(a) 360° (b) 180° (c) 90° (d) 60° 


© (12) C The angle whose measure is 60° in the standard position is equivalent to the angle 


of measure зз. 
(a) 120? (b) 240? (c) 300° (d) 420° 

y (13) C3 The angle of measure 585? is equivalent to the angle in the standard position of 
measure = 
(a) 45? (b) 135° (c) 225° (d) 315* 

© (14) The angle whose measure is 950° is equivalent to the angle in the standard position of 
measure «e 
(a) 130° (b) - 130° (c) 235? (d) — 230° 

© (15) All the following angles are equivalent to 75? in the standard position except .......... 

| (a) — 285° (b) – 645° (c) 285° (d) 435° 


—= 


Exercise 7 


5 (16) The quadrant in which the angle of measure 1670? lies is Ше 
(a) first. (b) second. (c) third. (d) fourth. 
© (17) The angle whose measure is (— 135°) lies in Ше quadrant. 
(a) first (b) second (c) third (d) fourth 
© (18) C3 The angle whose measure is (— 850°) lies in the +++- quadrant. 
(a) first (b) second (c) third (d) fourth 
© (19) All the following are measures of angles lying in the second quadrant except -----..... 
(а) — 240° (b) 100° (c) — 120° (d) 860° 
© (20) The angle of measure 45° + (4 n + 1) x 90? lies in the з quadrant (n € Z) 
(a) first (b) second (c) third (d) fourth 


^. (21) If the terminal side of angle of measure 60° in standard position rotates two and 
quarter revolutions anticlockwise then the terminal side represents the angle of 
measure .......... 
(a) 60? (b) 120? (c) 150° (d) 240° 


& (22) If the terminal side of an angle of measure 30° in standard position rotates three and 


half revolutions clockwise » then the terminal side will be in the ---------- quadrant. 
(a) first (b) second (c) third (d) fourth 


Essay questions 


Which of the following directed angles is in its standard position ? 
© 
Explain your answer. 


(119 y (2) у, (3) У 

X x X X X x 
5] 

y y" y 

(4) | (5) у, (6) у 
X x x x a x 

[v] О [y] 

y" y y" 

(7) а » (8) (9) » 
x x р * 

o о 

J А 


— 
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Ө rina the measure of the directed angle 0 in each of the following : 
Ө 1)Q (2) (3) 


M 


Я 
64 G 
= 
9 


59 32 


3 с Show by drawing › each of the following angles in the standard position : 


1 amw (2) £3 215° (3) -50° (4) -210° 
(5) 150° 14 (6) 89° 59 (7) —180° (8) 269° 59 60 


10 Determine the smallest positive measure for each of the angles whose measures are as 
[е » then determine the quadrant in which each angle lies : 
(1) 21 -56° ( 2.) 600° | (3) £2 215? | (4) 940? 


(5) Е 415° (6)—870° (7) 1120° 15 (8) -590° 18 


LJ Determine one of the negative measures for each of the angles of the following measures : 


(1) 83? (2) 136° | (3) 90° 


(4) 264° (5) 964° (6) 1070° 


LO Find two angles › one of them with positive measure and the other with negative 


{ (1) 32° (2) 140° (3) - 80° (4)-110° (5)-315° 
3 Determine the quadrant in which each of the following angles lies : 


measure having common terminal side for each of the following angles : 


(1) 40° (2) 150° (3) – 125° (4) — 240° (5) – 180° 


— әп 


Exercise 7 


| © Discover the error 


[3 с Write the positive measure of the smallest angle and another angle with negative 
. 
measure sharing with the terminal side for the angle whose measure is (— 135?) : 


The smallest angle with positive The smallest angle with positive 
measure = —135? + 180° = 45? measure = —135? + 360? = 225° 


An angle with negative measure An angle with negative measure 
=-135° – 180° 2-315? = — 135° – 360° = –495° 


Which of the two answers is correct ? 


Choose the correct answer from those given : 


& (1) If A » B are two measures of equivalent angles » then which of the following 


represents the measures of equivalent angles » where C EZ ? 
(a) (A +С) › (В + С) (b) (A-C) »(B-C) 
(c) (CA) » (CB) (d) All the previous. 

© (2) ПА „— А are measures of two equivalent angles » then one of the values of A is зз 
(a) 150° (b) 90° (c) 180° (d) 270° 

(3) If (3 X—5)? is the smallest positive measure » (3 y — 5)? is the greatest negative 

measure of equivalent angles » then X — y = +--+ 
(a) 360? (b) 180? (c) 120° (d) 90° 

© (4) If (0-- 20)? » (20 — 8 Ө)° are the positive and negative measures of a directed angle 
respectively » then the smallest positive value of Ө is =e- 
(a) 20? (b) 10° (c) 30° (d) 40° 

© (5) If the terminal side of an angle in standard position passes through the point (— 1 » 0) 
» then its terminal side lies in ==- 
(a) first quadrant. (b) second quadrant. 


(c) third quadrant. (d) otherwise. 
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Choose the correct answer from those given : 


© (1) The angle of measure ze lies in the ---------- quadrant. 

(a) first (b) second (c) third (d) fourth 
7 ( 2) БЫ The angle of measure Em lies in the ---------- quadrant. 

(a) first (b) second (c) third (d) fourth 
$ (3 ) The angle of measure S lies in the зс quadrant. 
| (a) first (b) second (c) third (d) fourth 
© (4 ) The angle of measure за lies in the зс quadrant. 

(a) first (b) second (c) third (d) fourth 
© (5) ÀJ The angle of measure = = lies in Ше quadrant. 

(a) first (b) second (c) third (d) fourth 
© (6) If the degree measure of an angle is 43° 12 5 then its radian measure is =- 

(a) 0.2474 (b) 0.24 7t (c) 0.28" (d) 0.28 7t 
© (7 ) The degree measure of the angle of measure SUUS sion 

(a) 540° (b) 820? (c) 190° (4) 480° 


ea 


( 8 ) The sum of the measures of the angles of the quadrilateral in radian equals == 
(a) 2% (b) zt (23 (зл 


(9) A If the sum of measures of the interior angles of a regular polygon equals 
180? (n — 2) where n is the number of its sides » then the measure of the interior angle 


in radian of a regular pentagon equals сз 


3 2 
«т ( L7 qm «927 
© (10) Inacircle of diameter length 12 cm. » the length of the arc subtended by a central 
angle of measure 60° equals э: cm. 
(a) 5 t (b) 4 7t (c) 3 T (d) 2 7t 
© (11) The length of the arc subtended by a inscribed angle of measure 67.5? in a circle of 
radius length 8 cm. equal з cm. 
(a) 3 7t (b) 6 7t (c) 1080 (d) 12 7t 


(12) ШШ The measure of the central angle in a circle of radius length 15 cm. and opposite 
to an arc of length 5 Л cm. equals =+ 
(a) 30? (b) 60° (c) 90° (d) 180° 


(13) The measure of the central angle in a circle of radius length 12 cm. and opposite to an 


arc of length 2 JU ст. equal --.-.---- 
(a)23t (6) 1. © (d) © 


(14) The meausre of the central angle subtended by an arc of length equal the diameter 


length of the circle approximately to the nearest degree equal +=- 
(a) 113? (b) 115? (c) 120° (d) 180° 


© (15) If the measure of one of the angles of a triangle is 75° and the measure of another 
angle is T » then the radian measure of the third angle equals =+ 
wF (b) ft G «ат 
$ (16) The string length of a simple pendulum is 14 cm. swings in an angle of measure 15 Jt 
» then its arc length = = cm. 
(a) 4.6 (b) 4.4 (c) 4.2 (d) 4.8 
% (17) ABCD is a cyclic quadrilateral › m (Z A) = 60° , then m (4 C) = + 
(а) 2. (b) E qoem (ay? 
© (18) In the opposite figure : 
To find the length of AB 
it is sufficient to get зс 
(a) A AMB is an equilateral triangle of perimeter 30 cm. only. 
(b) the circle circumference = 10 JU ст only. В & 
(с) (a) › (b) together. (d) nothing of the previous. 
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Ф (19) The radian measure of a regular heptagon exterior angle equals с: 


(a) 4. m (b 27 (c) $ x (d) $ x 
© (20) In the opposite figure : е 
If AB , AC are two tangents 
to the circle M and m (Z A) =% T x 
and the circle circumference = 96 cm. н 
» then the smaller arc length BC mee : 
(a) 20 (b) = (c) 28 (d) 20 zt 


© (21) The angle whose measure 30° + 180? (2 n + 1) where n Е, » its radian measure 
is equivalent to «+--+ 
(a) JE (b) X () $m (d) 5л 
© (22) If the length of an arc in a circle equals i of its circumference » then the measure of 
the central angle subtending this arc in degrees equals ч 
(a) 30° (b) 67° 30 
(c) 135° (d) 43° approximately. 


© (23) In the circle whose radius length is the unit length » then measure of any central angle 


in it in radian їз 
(a) i its arc length. (b) i its arc length. 
(c) the length of the arc. (d) double its arc length. 


(24) The radian measure and the degree measure of the central angle that subtends an arc 


of length З cm. in a cricle of area 16 Jt сш”. = e+ 


(а) (1*4 , 180°) (b) (1.5** , 86°) 
(c) (1.75 , 90°) (d) (0.754 , 42° 58) 
(25) The angle of measure 1"' is called ---------. angle. 
(a) quadrantal (b) obtuse (c) central (d) radian 


Essay questions 


Find in terms of 7t the radian measure of each of the angles whose degree measures 
| are as follows : 

(1) 135° | (2) 90° | (3) Œ 300° (4) – 235° 

(5) 210° (6) 112° 30 (7) £2 390° (8) @ 780° 


== 


Exercise 8 


[2] Find the radian measure of each of the angles whose degree measures are as follows 
@ 
approximating the result to three decimal places : 


(1) 58° (2) El 56.6° | (3) 37° 18 


(4) 115° 38 6 (5) 257° 54 (6) £13 160° 50 48 


Find the degree measure (in degrees » minutes and seconds) of each of the angles 
whose radian measures are as follows : 


(2) 0727 | (3) 510.49" 
(5) 6227" (6) 52-31" 


(4)- 1.6754 


Ш The opposite figure represents the 


| 

е p . 

measures of some special angles » some of 
them is written in radian outside the circle 
» and the other is written in degrees inside 
the circle. Write the corresponding measure 

| 

| 

© 


of each angle in the opposite figure. 


Determine the degree measure and the radian measure for the central angle that 


subtends an arc of length (D in a circle of radius (r) in each of the following cases : 
(1) 2 12 ст. эг= 10 cm. (2) (= 14 ст. ›г=7 ст. 


(4) (21572 ст. эг=9.17 ст. 


(3)(=2 ет. эг= бет. 


Find the length of the radius of the circle in which а central angle (0) is drawn 
subtending an arc of length (6 in each of the following cases : 


(1)6=22 , f= 22.5 cm. | (2) 06=0.767™ , l = 38.35 ст. 


(3) = 139° , (= 24.325 cm. (4) 0=78° 36 26 » l = 43.92 cm. 


Find to the nearest one decimal place of a centimetre the length of an arc in a circle of 
radius length (г) subtending a central angle of measure (Ө) in each of the following cases : 


(2) г= 20 ст. ›0=2.43"9 
(4)г= 15 ст. ›0 = 104° 58 6 


(1)r2 12.5 ст. › 0 = 1.674 
(3)г=7.5 ст. ›0 = 67° 40 


Find the circumference of a circle which has an arc of length 12 cm. subtended by 


| an inscribed angle of measure 45? « 48 ст.» 
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Find in radian and degrees the measure of a central angle subtending an arc of length three 


times the length of the radius of its circle. «3™ , 171° 53 14» 


If the measure of a central angle in a circle equals 105? and it is subtending an arc of length 


T cm. » find the length of the diameter of the circle. « 8 ст. » 
In a triangle » the measure of one of its angles is 60° » and the measure of another angle is л. 
Find the radian measure and the degree measure of the third angle. «б T › 75°» 


rad 
In a quadrilateral › the measure of one of its angles is (2) » the measure of another 


angle is (24)™ and the measure of a third angle is 45° 


; 22 ид 
Find the degree measure and the radian measure of the fourth angle (x = 2) «70° » (4) » 


Two angles » the sum of their measures equals 70° ; and the difference between them equals e 


» find the measure of each angle in degrees and in radian. «Зз 153 29. Ta 


180 180 7” 


Two supplementary angles » the difference between their measures is T Find the measures 


2 


of the two angles in radian and in degrees. « 


= a s 120° 560? » 


CO In the opposite figure : 
If the area of the right-angled triangle MAB at M equals 32 cm? 


» find the perimeter of the shaded area to the nearest hundredth. 
B A 


« 28.57 cm.» 


XY is a diameter in circle M its length is 18 cm.» the chord YZ is drawn such that 


т (4 XYZ) = 10°. Determine the length of the minor arc XZ approximating the result to 


the nearest two decimal places. «3.14 ст. » 


CO In the opposite figure : 


4) — — 4E оо зв 


AB „АС are two tangents to the circle M › 
m(Z САВ) = 60° › АВ = 12cm. 


Find to the nearest integer the length of the greater arc BC 


« 29 cm.» 


<n] 


Exercise 8 


ABC is a right-angled triangle at C drawn inside a circle » if AB = 24 cm. » ВС = 12 cm. 
» find the lengths of the three arcs into which the circle is divided by the vertices of this 
triangle approximating the result to the nearest one decimel place. 


« 12.6 ст. » 25.1 ст. » 37.7 ст.» 


A circle of radius length 7.5 cm. passing through the vertices of the triangle ABC › if m (Z 
BAC) = 60° ,m (Z ABC) = 54? , find the lengths of the three arcs into which the circle is 


divided by the vertices of this triangle. « 15.7 ст. » 14.1 em. s 17.3 cm. » 


Choose the correct answer from those given : 


E 


& (1) If an arc opposite to central angle of measure 72° was cut from a circle whose radius 


length 14 cm. and bent to form a circle » then the radius length of the resulted 


circle = ++. cm 
(a) 14 (b) 2.8 (c) 5.6 (d) 7 

( 2) In the opposite figure : 
Circle whose centre M ; the radius length 10 cm. у 
‚ if the length of AB Е ]5 » 6[ » then the value А 
of X could Без 
(a) 90° (b) 60° (c) 28? (d) 34° 

& (3 ) If the ratio between measures of angles of a quadrilateral is 5 : 4 : 9 : 6 » then the 

measure of the smallest angle =з = 
(а) 7. (b) = (023 (а) Эт 

( 4) The positive measure of an angle that formed between the hour hand and the minute 
hand at exactly half past two equals =-=- 7 
wF ъз oe oiT 


& (5 ) If the arc length opposite to central angle of measure 60° in а circle equals the arc 
length opposite to central angle of measure 80° in another circle › then the ratio 
between the two radii of the two circles is =-=- 

5 2 
(а) 4 ( à (c) 


& (0 ) А cylinder rotates 45 revolutions per minute around its axis » then the measure of the 


үз 9 
57 (9 16 


angle at which a point оп the lateral surface rotates in one second equals с 


(а) = (b) X с) 27 (2л 


LN 
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e- UNIT 


( 7 ) (The measure of the circle)’ > n where n is a positive integer › then the greatest 
value for п is +++ 
(a) 3 (b) 5 (c) 6 (d) 8 
7 (8 ) The distance covered by the tip of the minute hand whose length 8 cm. from б am till 
quarter past three pm equals -+ cm. 
(а) 5927 (b) 148 7 © 2 л olx 
$ ( 9 ) In the opposite figure : 
When the greater gear revolves one revolution a 
then the smaller gear revolves 3 revolutions. Го} 
If the smaller gear revolves one revolution in 
the direction of the arrow shown on the figure 
» then the measure of the central angle of revolving the greater gear is === Н 
@- 0) =T «27 (2л 
% (10) In the opposite figure : 


Two circles M and М › their radii length are 21 cm. » 


7 cm. respectively. If a circle N rotated a complete revolution 
from a point A to point B › then т (Z AMB) = «+--+ 


x JT 2л 2л 
(a> (b) ^37 (c) = 
А Е А 
% (11) In the opposite figure : 

АВСПЕЕ is a regular hexagon of É à 
side length 4 cm. inscribed in a circle M 

» then the length of AB = cm. D C 
(a) л ($m (c) 2t «Эл 


[ПА straight line makes an angle of radian measure T with the positive direction of the 


| X-axis in the standard position in the unit circle. Find the equation of the straight line. 


« у=ўзх » 


In the opposite figure : A 
A quarter circle › BCMD is a rectangle which is drawn р n 
inside it » where CD = 10 cm. 
— 
Find the length of arc : ABE M СЕ 
«5Лсет.» 


—— в] 
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Multiple choice questions 


Choose the correct answer from those given : 


© (1) If 8 is the measure of an angle in the standard position › its terminal side 


А boo : 3 t 
intersects the unit circle at the point ge > 1) > then sin Ө = -......... 


2 
1 үз 1 2 
(а) > (brc (c) = (d) = 
è 2 13 {з 
© (2) If the terminal side of the angle whose measure Ө drawn in the standard position 
intersect the unit circle at the point B (= , 1) s then cot Ө = 
а) 5 291 rx = 
(а) 4 (b) 3 (c) 3 (d) — 0.75 
© (3) If 015 a directed angle in the standard position its terminal side intersect the unit 


VEM => DET 
circle at (=> > 13 „Шеп cos Ө — sin Ө = 


1T M = = 

(а) 13 (b) 73 (c) (d) 

© (4) Adirected angle in the standard position its terminal side passes through the point 
(3 » 4) » then its initial side intersect the unit circle at the point ---------- 


(a) (3 ›0) (b) (1 +0) (c) (0.6 » 0.8) (d) (4, i) 
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© (5)Iftan0- 4 where 0 is an acute angle in standard position » then its terminal side 


intersects the unit circle at the point -----.---- 
(a) 2,1) (b) (1,2) e dz) «(2 4) 


© (о) Изю Ө "Б » where Ө is the measure of a positive acute angle » 
2 


then the measure of angle Ө = ---------- 


(a) 30° (b) 60° (c) 45? (d) 90° 
(7) @ If sin 0 =-1 »cos Ө 20 » then the measure of angle Ө = .......... 
wÍ (b) x (32 (@ 2л 


(8020 i csc Ө = 2 » where Ө is a positive acute angle: » then the measure 
of angle Ө = .......... 


(а) 15° (b) 30° (c) 45° (d) 60° 


(9 ) If tan Ө = 1 » where Ө is a positive acute angle › then the measure 


| 
| of angle 90=.......... 


(а) 60° (b) 30° (c) 45° (d) 90° 
(10) EO If cos Ө = i ‚їп Ө = d > then the measure of angle Ө = .......... 
д) 3 5л 5л ил 
(а) 3 (b) 6 (с) 3 (d) 6 
© (11) со 0 = 1 ,sin0= SLE › then tan = ........-. 
2 2 
3 = 2 

(a) ї+ =! © 9-3 


(12) If the terminal side of a Ре angle іп the standard position intersect the unit 


(a) 150° (b) 30° (c) 60° (d) 210° 


© 

; T ГИ d hs 

circle at the point (4 Po ) » then the measure of this angle = ---------- 
| (13)  Нсоз 0 = “3? where Ө is a positive acute angle › then sin Ө = .......... 


| 1 2 
а) = b) <= с) = 4 = 
(a) 5 © ©; (9 
(14) If cos 0 > 0 »sin 0 <0 , then Ө lies in the зз quadrant. 
(a) first (b) pajki (c) third (d) fourth 
© (15) If sin 0 =— , sec 0 = = » then Ө lies in йе quadrant. 
(a) first (b) second (c) third (d) fourth 


—= 


{з 
2 


(16) If sin Ө = 3 »cos0- » then the angle whose measure Ө lies in the з 
quadrant. 
(a) first (b) second (c) third 


always true ? 

(а) їп Ө cos 0 «O0 (Б) sec 8 csc 0 <0 (c) tan Ө cot 0 <0 
(18) 2 sin 45? = ее 

(a) sin 90° (b) y2 (2 


e 

| ot or (c) -1 
(20) sin (2л) "o 

| (a) sin By (b) sin 72° (c) sin 288° 
(21) sin 0° + cos 0° + tan 0° = ve 

| (a) 0 (b) 1 (с)2 


5052 JU gin? JU =... 
(22) EQ cos ze 


(a) cos? Jt (b) sin? > (c) cos 7t 
(23) Д cos T cos 0 + sin M sin T = енне 
(a) zero (b) | (c) -1 
(24) sin 0° + sin 90° + sin 180° + sin 270? =з 
(a) 4 (b) 2 (c) 3 
© (25) cot 30° + 2 sin? 45° + cos? 90° = 
(a) zero (b) 3 (c) 4 
о (26) 2 sin 45? cos 45° cot 45° = ve 
(a) cos 60° (b) 2 cos 30° (c) 2 sin E 


^ (27)sin 30° + cos 60? — cot 45? = 


(a) 2 (b) zero (сүз -42 

(28) tan? 60° — гап? 45°_ 
sec? 30° — csc? 45° 

(a) zero (b) 3 (c) -2 


(d) fourth 


(17) If 0 is measure of an angle lies in the third quadrant » which of the following is 


(d) sin 0 tan 0 « 0 
(d) 2 

(d) 2 

(d) sin л 

(d) 3 

(d) cos E 

(d) 2 

(d) zero 

(d) 2 

(d) tan 7t 


(d) 1 


(d) -3 


$ (29) If ABCD is a square » then sin? (Z ACD) + sin? (Z ABD) + tan (Z ADB) =з 


(a) 3 (b) 3 (c) 2 


(d) 142 
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UNIT 


^ (30) ABC is an isosceles triangle in which m (Z A) = 120° 
> then sin B + cos? C = eee 


; 1 2. l 
(a) 133 (13 (с) 13 (14 
© GU If ABC is a right-angled triangle at B » m(Z A) 22 m (4 С) 


s then sec А + cse C = eces 


(а)2 (b) 4 (c) 6 (d) 8 
© (32) reoc] 0 jx »cos0 = i s then csc Ө sin Ө — tan 8 esc 8 = ecese 
A E. =3 = 
(a) zero (b) I j= 5 (d) 3 
ў (33) Ifsin82 22,06] 3% ‚2л | inen 929 * 958... 
2 sin 0 
= 24 224 
(а) E (b) 2 (c) 17 (d) 17 
Я á к sin 60° — sin 0° 
7 (4) If XE [0° , 90°] and cos X = > -> „Шеп X2 5e 
sin 90° віп 45° 
(a) 30° (b) 60° (c) 0° (d) 90° 
© (35) If 9Е] Л = л [ »sin@= 12. » then {езе Ө sin @- tan Ө cot + cos? 6 moe 
TS БЕ 4 
(a) zero (b) i3 (©) 3 (d) 12. 
У (36) If the terminal side of an angle in standard position intersects the unit as of point 
A which lies in the fourth quadrant where the X-coordinate of A equals 5 
s then А = veces 
a) (-5- ,=12 aor Ө 5,12 (2.5, = 8 
e$) ®( +) © (тз 43) «(3 29) 


(37) If 0 is a measure of an angle in standard position and its terminal side intersects the unit 


circle at the point (1 , y) where y > 0 › then sin 8 = .......... 
үз 


(а) i (45 © (d) 7- 


(38) If the terminal side of a directed angle in the standard position intersect the unit circle 
at (- X » X) where X < 0 » then the sine of this angle = +++. 


(a) 4 (b) T © їз @ Б 


(39) The terminal side of angle of measure 30° in its standard position intersects the circle 


whose centre is the origin and its radius length is 6 ст. at the point .......... 


(a) (3 +6) (b) (i. »4) (©) (3 » 373) (a) (33 ›3) 
76 
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% (40) The sine of a directed angle Ө in the standard position its terminal side intersect the unit 


circle at the point (1 » 0) equal the cosine of a directed angle X in the standard position 
and its terminal side intersect the unit circle at the point 

3 = 
(a) (1 mE (b) C1 0) (c) (0 »— 1) ө (x 47) 
®© (41) sine of the quadrantal angle +- 4 
(а) equal zero. 


(c) € {0515-1} 


(b) &]-1 5 1[ 


(d) more than or equal zero. 


© (42) All the following trigonometric ratios are for the same angle 0 and lies in the third 
quadrant except =- 


(a) sin Ө = = 3 (b) sec Ө=— 410 
10 
(c) cot 8 = + (d) csc 8 2 3 
© (43)If sin Х+ cosy 22» X sy E[0° 5 360°[ » then Xe y s зз 
(a) 2 (b) 1 (c) 90° (d) 180° 
$ (44) If6- T- (8042) »n GZ › then cos Ө = ·--------- 
ET 
(a) 1 (b) -1 (c) zero OG 
© (45) If the equation of a straight line : у 4 Х + 1 and it makes with the positive direction 
of the X-axis an angle of measure Ө › then sin Ө = «++ 
3 3 4 4 
(а) эт (b) 5 о © 5 (d) 3 
© (46) If A ABC is right-angled triangle at A » AD ВС ; AD = бст. » and cot В + cot C= 2 
then BC = ---------- cm. 
(a) 5 (b) 10 (c) 3.6 (d) 15 


(47) If © is the measure of a directed angle in its standared position where its terminal side 


interescts the unit circle in the point B (X › у) where X > 0 and tan Ө == 


ndo 

s then X + yz 
1 1 А 
i-e (b) = (c) zero (d) 1 
* (48) The sign of the function f : f (X) = sec X is 


(a) positive іп |0 > A » positive in pz 92 л| 


] 
(b) negative in Jo XT » negative in В IN. n| 
(c) negative in Jo , 24 » positive in F7 ‚2 л| 
(9) positive in Jo , | » negative in р” 92 n| 


pm 


2 @Remember @Understand @Apply Фә Higher Order Thinking Skills 


UNIT 


Essay questions 


Determine the signs of the following trigonometric ratios : 


( 1) cos 350° (2) tan 100° ( 3) sec 265° 


5л зл 


(4) віп =~ (5) ese 77 (6) cot? 


(7 ) tan 410° (8 ) csc 1200° ( 9) cos (-165°) 


(10)-cot а (11) cot (==) (12) sec (>a) 


LO Find all trigonometric functions of the angle whose measure is Ө drawn in the 


3 5 
If Ө is the measure of a directed angle in the standard position and B is the 
intersection point of its terminal side with the unit circle » then find all trigonometric 


functions of the angle 0 in each of the following cases : 
(ГВ (0.6 у) »y 50 (2) B(X5-0.6» X20 


3 Е 
(3) B (- 7 sy) » where 90° <0 < 180° cos (х,15), хао 
(5) В (1 »у) (6) ШВ (-х›х) ,Х>0 
(7)B(-X5-20»X»0 (8) (Эа, [2 а) where 180? < 0 < 270° 


(9) Ca B(3 а,-2а) where 31 «8 «2m 
2 2 


standard position › its terminal side intersects the unit circle at the point : 
2 5 
(2E) (2)(-2 5-4) (3) 05-1) 


Find the value of each of : 


© 
(1) tan 0° + tan 45° + tan 180° ( 2.) sin 180° cos 45? — cos 180° sin 45° 
oo Ts. ey SO 2 = , , Asin? 30° — 3 tan 45° cos 0° 
Or A EDU С (4) 5 dos 60° +2 sin 45° cos 45° 
(5) LU 3 sin 30° sin? 60° — cos 0° sec 60° + sin 270° cos? 45° 
Prove each of the following equalities : 


(112 sin? 90° = — 2 cos 180° 


(2) 3 cos 30° tan 60? — 2 sec 45° csc 45° = i 


(3) 3 cot 45° 2 sin 60° cos 30° = = sin? 90° 


talos 


( 4) sec 30° tan 60° + csc? 60 — tan? 45 = + 
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(5) Ш sin 60? cos 30? — cos 60° sin 30° = a = 


(6) 3 tan? 30° + 4 cos? 30° – а cot? 45? csc? 30° = | 


- JU 
3 an? 2 _ = 
(7 )2 cos? 3 Л 13 sin? i T 4 tan? L 4 sin 5 10 
tan 60° — tan 30° = cot 60° 
1 + tan 60° tan 30° 
sin 30° cos 45° + sin 45° cos 30° _ . 
SY 0° 
(3. an 457 cos - cas 45" 0605 n 


Find the value of X if : 


2 JU л зл 
( 1) Хѕіп? м 3 sin 2 «б» 
T sos JU T 23V ..2 10 B 
(2)xsin 2 4 cos 4 oot 6 = tan* 4 cos 3 ^d 


If X € [0° , 90°] ; then find the value of X which satisfies each of the following 
equations : 
sin 60° — sin 0° 


sin 90° sin 45° 
( 2) sin X = sin 30? cos 60? + cos 30° sin 60° « 90? » 


(1)cos X2 « 30? » 


Find all trigonometric ratios for the angle AOB whose measure is 0 in each of the 
following cases : 


(1)6E]o -F| . cos =0.6 (2)0E]* n[ »sino= i$ 
(3)6 Е] ox [ »tan =-3 (аве л, T] ›сзсө=-2 
зверя 2n[ »sec@=2 


If the terminal side of the angle Ө in the standard position intersects the unit circle at 
the point (2 a »3 a) » where0 < 0 < T » find the value of a » then find the value of : 


2 2 
sec~ Ө — (ап Ө E » 
13 


Se Se as a ck 


ire € 7 ‚27| »sin Ө =-24, then find : 


ps ee 
( ап 5650 


(2) cos 0—csc Ө tan Ө 223.5 516: > 


= 
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Karim’s answer 


2 sin 45° = sin 2 x 45° 
= sin 90° = 


Which of the two answers is correct ? Why ? 


Choose the correct answer from those given : 


Ф ( 1 ) In the unit circle whose centre is (O) if the length of BC = + JU » then 
sec (4 ВОС) = -......... 
3 = 
(а) т (b + (951 (d)2 


* (2) If A is the greatest acute angle measure in a triangle whose side lengths 
are 5 » 12 » 13 ст. s then cot A = ---------- 


(a) 4$ ( 3 (© -5 (9 2 
© (3) If the side lengths of right-angled triangle ABC are X — 7 » X »X+ 1 and BC is the 

smallest side › then sec A = +--+ 

(2) dy () +3 (c) 43 @ 5 
© (4 In the opposite figure : 

All squares are identical 


› then cot X + cot y + cot = ---------- 


(a) 6 ( £t (c) 6. (953 
© (5 ) In the opposite figure : 


All squares are identical 


s then tan X + cot y = oee 


(a) ( 7 (3 (4 


—= 
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(6 ) In the opposite figure : у, 


гА(1 ›үз)›в(—1›{үз) E 


AQ 43) 
x 


ə then cot (Z АОВ) = ......... 


(a) 1 (b) i (c) 


( 7) In the opposite figure : 


E 
O is the centre of the unit circle » 


AB is a tangent segment › then : 

First : OB =з 

(a) sin 0 (b) cos 0 (c) csc 0 
Second : BC = .......-.. 

(a) cot 0 (b) (sec Ө) — 1 (с) (csc Ө) - 1 (d) cos 8 
Third : The area of triangle АВО = 

(а) d cose (6) Itane (c) 4. sino (d). sin Ө cos Ө 


(8) In the opposite figure : 


(a) $ DE (c) 


кә|шәо 


E 


© (9) In the opposite figure : D A 
"T DE_2 
If ABCD is a square and ЕВ = 5 N 
» then tan Ө = ·--------- 


а) 7 (b) 3. ©4 @ | 


© (10) In the opposite figure : A 


If D € BC and AD = DC 


stan 0 = $ > then cot & = эзсе 


с 
@ i (b)2 OE @ 2 


(M c6) e Asie АИ (onla) адо, yalsdl 81 


L 
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о (11) In the opposite figure : 


Iftan B + tan C= 3. 
s then ВС = .......--. cm. 
БА (b) 8 (c) 10 


< (12) In the opposite figure : 


If Ө is the measure of the included angle between the straight 


line y = 2 X and the positive direction of X-axis 


ə then sin Ө = .......... 


@4 (b) + © 


E 
{5 {5 


—= 
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B 
| КЕ | 


Test yourself 


From the school book @Remember Understand OApply b Higher Order Thinking Skills 


Choose the correct answer from those given : 


© (1)tan42? = .......... 


(а) cot 42° (b) tan 48° (c) cot 48° (d) esc 48° 
© (2) cot (90° + 0) = ------.- 

(a)tan(90*-0) (6) — tan 0 (с) tan (90° +0) (d) tan (270° + Ө) 
В аль 

ese 15° 
(a) a (b) tan 135° (c) cot 15° (d) cos 90° 
cos 15° 

€ (4) tan (180° — 0) = + 

(a) tan 0 (b) — tan Ө (c) cot 0 (d) — cot 0 
9 (5 ) sec (90° + 8) = -------.-. 
| © (180-0) (Ы) ese (180° 40) (с) ese (270-8) — (d) cse (270° + 6) 
o (6)cos (270° — Ө) =... 
| (a) sin Ө (b) cos Ө (c) — sin Ө (d) — cos Ө 
9 (7) If Ө =3 > then cos (270° — 0) = + 

e$ e © 5 «= 


83 
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© (8) cos (90° — 8) x csc 8 = зз 
(a) zero (b) 1 (c) -1 (d 


sin 50? , sin 70° _ CMM 
T (9) 1153405 * sin 110? "ое 
(a) 1 (b) 2 (c) 3 (d) zero 
© (10) The simplest form of the expression : tan (90° — Ө) + tan (90° + Ө) 15 +--+ 
(a) 2 cot 0 (b) 2 tan Ө (c) zero (d) tan 0 4 cot 0 
© (11) tan (45° + X) 2 
(a) tan X (b) - tan X (c) tan (45? — X) (d) cot (45? — X) 
sin(300-X) — —— 
тч» cos (60° – X) - 
(a) 1 (b) -1 (c) zero (d) tan X 
tan(45? € _ 
7 cot (45° — X) - 
(a) -1 (b) 1 (c) tan (90° + X) (d) cot (90? 4- X) 
(14) sin (90° — Ө) sec (360? — Ө) — cos (270° + Ө) сѕс (180° + Ө) = 
| (а)-2 (б)—1 (c) 1 (d) 2 
© (15) IfA +B =90° » tan A= d. s then tan В = 
1 2 
(a) 3 (b) 3 (c) I (d) 3 


sin X—sin y 
cos X-cosy |. 


© (16) IfX+y = s then 


(a) – 1 (b) zero (c) 1 (d) 2 
© (17) cos Ө + cos (180° — 0) = .......... 
(a) zero (b) 1 (c) 2 cos Ө (d) cos Ө 


© (18) sin Ө + cos (270° + 0) = ·--------. 


© (19) The simplest form of the expression : 

sin (180° — Ө) + cos (— 60°) + cos (90° + Ө) + sin (— 150°) = =- 

(a) zero (b) 1 (c)- 1 (d) 2 sin Ө 
© (20) If cos 0 =- sin 2 0 » Ө is the smallest positive measure »then Ө = ·--------- 
(a) 60 (b) 150 (c) 90 (d) 330 


9 (21) If 3 сс Ө =- 2 where Ө is the smallest positive angle» then = Ө 
(a) 60° (b) 120° (c) 300° (d) 240° 


== 


(a) zero (b) 1 (c) 2 sin 0 (d) sin 0 cos 0 


1 


© (22) If cos 0 = = 


(a) 60° (b) 120° (c) 240° (d) 300° 


» Ө is measure of the smallest positive angle » then Ө = ........- 


9 (23) If cos (270° - 0) = 4 where Ө is the measure of the smallest positive angle 


? (26) If cos (990° — 0) = 1 where 0 is measure of the smallest positive angle 


a then Sii: 
(a):30° (b) 150° (©) 210° (d) 330° 
(27) If 2 cos Ө +3 = 0 where 180° < Ө < 270° › then 0 = =+ 

wy (b) 240° (c) 210° (4) 300° 
$ (28) If 5 sin X 23 » then sec (270° + X) = =- 

@ 3 oF oF o$ 
P (29) If'sin@=-> › tan@>0 > then @ = v 

(a) 30° (b) 150° (c) 210° (d) 330° 
? (30) If tan @ ==> » cos 8 «0 ›Шеп csc 0 = s 
| (31) If 2 sin (90° – Ө) = 1 » where 0 < ө< 7 Stein OS ныз 


(a) 90° (b) 60° (c) 30° (4) 45° 
© (32) №5 5 cos (90° -0)=4 › 0°<0<90° ;thensinO = ·----::-: 


5. sh A 3 
(а) 4 (b) = (c) = (d) = 
© (33) If sin Ө = — 0.8 where 180° < 0 < 270° » then 3 cot (270 — Ө) = +--+ 
(a) -3 (b) 3 (c) -4 (d) 4 
© (34) If 24 tan 0 - 7 20 , 90° « 0 < 270? , then sec (1080? +0)=.......... 
24 —24 25 —25 
(а) = (b) = (с) 5% (а) dd 


› then 0 = ........- 

(а) 30° (b) 150° (c) 210° (d) 330° 
© (24) If cos (90° + 6) = ч where Ө is the smallest positive angle » then Ө = «++: 

(a) 150° (b) 240° (c) 210° (d) 330° 
© (25) If tan Ө = tan (90 — Ө) where Ө is an acute angle » then Ө =з s 

(a) 15 (b) 30 (c) 45 (d) 60 
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UNIT 


^ (35: If 13 sin (90° — Ө) 25 , then cos = ++ 


(a) 42 (12 () 5 «= 

© 136) If cot (90° + 0) + 1 = 0 where 0° < Ө < 90° , then соз40=......... 
(а) i (b)1 (c) zero (d)- 1 

© 137) If cos (90° + Ө) + sin (90° — 2 0) 2 0 » where 0 Е ]o I [ s then sin20 = e07 
(a) i (b) 1 (c) zero (d) is 


© (38) If cot (90° + 0) + tan (90° —2 0) 20 » where 0 Е Jo I [ > then tan 2 0 2 
(a) tL (b) 1 (c) zero Е 
3 


үз 


© (39) If tan B= л 


where m < B < 2 


i » then cos (360° — B) — cos (90° — B) = e= 


=] 3 -4 EN 
(a) — (b) — o> (d) — 


© (4) If 13 sin8 5=0 » where 0 € |2, л| › then the value of sin (270° — 0) x sec (90 + Ө) 


= 
12 
© 1411 Ш the terminal side of an angle whose measure is Ө in standard position intersects the 


аў = © (d) 


unit circle at the point ( E , y) where y € IR* 5 then 0 = .......... 


(a) 30° (b) 150* (c) 210? (d) 330* 
© (42) If (x , l) is the intersection point of the terminal side of a directed angle in the 
standard position with the unit circle where 90? « 0 « 180? 


»then sin (90? — Ө) tan Ө = + 


(a) + = (od (d)-3 

© 143) If 0 is the measure of an angle in standard position and its terminal side intersects the 
unit circle at (X » — X) where Х> 0 »then Ө = + » 
(a) 45 (b) 135 (c) 225 (d) 315 

© (44) If the terminal side of an angle whose measure is Ө in its standard position intersects 
the unit circle at the point (= , 4) > then csc бл — ө) Sevene 
(a) 3 = с) $ ШЕ 


— 5j 


© (45) If the terminal side of the directed angle (90° — Ө) in the standard position intersect 
the unit circle at the point (= , i) s then sin Ө = -......... 
od 4 3 
(a) Ex (b) = (c) = (d) 5 
© (46) If sin œ = cos B › then cse (œ + В) = ---------- 


(a) 1 (b)-1 (c) — (d) undefined. 


© (47) If sin œ = cos B »then cot (c + B) = зз 


(a) 1 (b)- 1 (c) zero (d) undefined. 


© (48) Ifsin@=cos20 › а el › then sin 3 Ө = ---------- 
(a) 1 (b) I (c) zero 


© (49) £ If sin 2 0 = cos 4 0 where Ө is a positive acute angle 
»then tan (90° 230) =... 


(а) –1 (b) F (c) 1 (йүз 


© (50)Iftan02cot20 » 0°<0<90° , then sin Ө + cos 2 0 = +--+ 


(a) 1 (b)-1 (c) 2 @ + 
© (51) If sin (0 + 13°) = cos (0 + 17°) where Ө is a positive acute angle » then tan Ө = 
3 
(а) үз ( d TES (d) as 
Йй үз 
© (52) If cos WAO эы юзе 30° < 0 < 90° 5 then 0 = .......... 
(a) 20° (b) 30° (c) 45° (d) 60° 
4» (53) The general solution of the equation tan 2 Ө = cot Ө 15 =+- 
л ліл л л 
(tn (bo un (Oc *2Tn (@ 6+7 п 


% (54) For every n Є › the general solution of the equation : tan 2 0 = cot 4 0 is +e7=+= 
| (а) 15°+360° п (b) 90° + 180° п (с) 15° + 30? n (d) 30° + 180? n 
So 


(55) For every п Є › the general solution of the equation : csc Ө = sec (30° + Ө) is =+- 
(a) 60° + 180° n (b) 30° + 360° n (c) 60° + 360° n (d) 30° + 180° n 


& (56) If ABCD is a cyclic quadrilateral and sin A = $ > then sin C = 


@ 2 (-3 (с) + (4-3 
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ё (57) If XYZL is a cyclic quadrilateral › cos X = 4 then sin (270° — Z) = === 


E V5 | | 
(a) > (b)- EE (c) p (d) sT 
é (58) In a right-angled triangle and one of its angles is X° » if sin X= + » then 
cos (90 -Х°%) S ereen 
3 -3 -4 4 
(а) = (b) = (с) z5 (d) 5 
въ (59) If A ABC is an obtuse-angled triangle at A » sin A= i 
© s then sin (2 A+ B + C) = 
3 =3 1-4 4 
(а) = (b) = (с) ES (d) 5 
s (60) ABC isa right-angled triangle at B › if cos A= i » then the value of 
sin (A + B +2 C) = зз 
1 = үз 
(а) = (b) = (c) sae (d) zero 
se (61) If XYZ is an acute-angled triangle and tan Z =з ə then sin (X + y +2 Z) = ee 
3 -13 
@-үз w4 TRE TEE 
e (62) If ABC is an acute-angled triangle » then cos А + cos (B + C) = -------- 
(@)-1 (b) zero (c) 1 «т 
(63) In the opposite figure : A 
If DEBC AD - DC sin 0 = + then cot (270° -2-)- — 
3 T E^ Г] 
QUA (b) 2 (c) 2 (d) 3 é A 


? (64) In the opposite figure : 


ША = (2,2 43) B2 (-2. 23) 


ə then cot (180° -m(Z AOB)) meses 


(a) 1 (b) 4 

est «5 
45 

(65) In the opposite figure : 

D EBC , AC = 10cm. > AB = 12 cm. s then cot 0 =з 
6 6 

(а) = (b) —2 
3. Za 

(с) 6 (d) 6 


== 
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5 (66) In the opposite figure : D 


ABCD is a square › CE = 2 BE › then tan Ө = -+ 
3 2 
(a)-3 0)-$ 
1 2 
05 @ + К 


> 


С Е g 
© (67) In the opposite figure : 
A ABC is a right-angled triangle at В » tan Ө = i , A 
S 
then cos a = «s 
ау. 23. 
(а) 4 (b) -Z 
j4 8} 
© -5 -s B D c 
® (68) In the opposite figure : Е 
ABCD is a rectangle » tan Ө = 1 ;BF.L АЕ,» 


D A 
then cot Q = «e p 
а 1 hy ЕЙ 
(а) 4 (b) 4 ilh 
p 
3 


©-1 (d) 


А (69) In the opposite figure : 


ABCD is a rectangle » cos Ө = 3, EF LFC, Р ^ 
then cos Q = ve «| 
3 4 ЧЕ 
(а) = (b) 2 и | 
pee) 3 
(c) 4 4 (а) 4 
© (70) In the opposite figure : 
cos Q = ---....... 
"Ed L8) 
(a) 5 (b) -5 
4 4 
(©) -3 (4-5 


о (71) In the opposite figure : 
ABC is an isosceles triangle in which 


AB=AC;D€AB,DE1BC,DF1 AC 
ьт (4 EDF) =0 »DE=4cm. »BE=3cm. 
ə then cos Ө = .......... 


On 0-2 (0-4 


(Y c6) аав \/ (шуш) obl- аы ald] 89 


— 
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© (72) In the opposite figure : 


A D 
ЕЗ BE=4CE А 
» then (ап (Z ADC) = + 
(a) + (b) -4 
() 3 (9-3 у 4 
é (73) In the opposite figure : Á 
m (Z AED) =m (2 В) 5 " 
„Шеп cos C + cos (Z BDE) = -......... C B 
(a) 1 (b)-1 (c) T (d) zero 
1 Find the value of each of the following : 
(1) LB sin 150° ( 2) sec 210° ( 3 ) tan 240° (4) cos (- 150°) 
(5) tan 225° (6) Bese | (7) cot 780° ( 8 ) cos (= 900°) 
(9) sin (4) (10) see (257) | (11) ес (480°) | (12) sin (277) 
2 Find the value of each of the following : 
( 1 ) cos 120° + tan 225° + csc 330° + cos 420° «=1» 
(2) sin 390? cos (— 60°) + cos 30° sin 120° «1» 
(3) La sin 150° cos (— 300°) + cos (930°) cot 240° «1» 
(4) tan 21 sec Ux 4 cot л csc D + tan E esc ( = A ) «3» 
3 Prove each of the following equalities : 
( 1 ) cos (— 300°) sin 420? — cos 750? cos 660? = zero 
( 2.) Œ sin 600° cos (— 30°) + sin 150? cos (- 240°) = — 1 
( 3 ) sin 480? cos (— 60°) + cos 300° sin (— 120°) = zero 
( 4 ) sin 150? tan 225° + cos 315? sec (— 120°) + sin (— 135°) csc 210° = i 


— 8 


О If the terminal side of an angle of measure Ө in its standard position intersects the 


unit circle at the point (- 3, 4), find : 
(1) £3 sin (180° + Ө) | (2) M cos (4 - 


9) (3) Шиа (360° — 0) 
(4) Bese (27. 6) | 


(5) sec (0 + It) (6) sin (Ө – 7) 


If the directed angle of measure Ө іп the standard position › its terminal side passes 
by the point E , 2) » find the following trigonometric functions : 
(1) £D sin (270° + 0) (2) 03 sec (270° + 0) (3) ese (0+) 

| | (6 ) sec (- Ө) 


(4) tan (7 9) (5 ) cot (Ө – 180°) 


If 0 is the measure of a positive acute angle in the standard position and its terminal side 
intersects the unit circle at the point B ( ‚= 3), find the value of : 


sin (90° — Ө) + tan (90° — Ө) cos (90° + 0) « Zero » 


Е sin Ө = 5 where 90° < 0 < 180° , find the value of : 
р | (2) tan (180° + 0) | (3) esc (= 0) 
D 


( 4 ) cot (360? — 0) (5 ) sin (90° – Ө) (6 ) sin (270° — Ө) 


If cos Ө = = where 180° < Ө < 270? , find the value of each of : 


( 1 ) esc (180° + Ө) | (2) sec (- Ө) | (3 ) tan (360? — Ө) 


(4 ) cot (Ө — 90°) ( 5 ) sec (90° + 8) (6 ) tan (270? — Ө) 


Find one of the values of Ө ; where 0? < 0 < 90° , which satisfies each of the following : 

(1) @ sin (3 6 + 15°) = cos (20 – 5°) «16°» 
( 2) EH sec (Ө + 25°) = сѕс (0 + 15°) «25°» 
(3) @ tan (0 + 20°) = cot (3 Ө + 30°) « 10° » 


(4) £1 cos (247°) = sin ( $39) « 60° » 


(8 ) tan (0 + 18° 24) = cot (0 + 52° 10) «9° 43» 


CJ Find the general solution for each of the following equations : 


(1)sin20-2cos Ө (2 ) соѕ5 Ө sin Ө 
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KI) Find the values of Ө in the following cases where Ө e] ; 2] 5 
$ 


( 1) esc (0 + 15?) = sec 42° ( 2)sin (Ө + 30°) = cos Ө 

(3) ФШ sin0—cos 0-0 (4) Cd esc (0-2) = seco 

(5 ) tan (Ө + 27°) = cot 2 0 ( 6 ) tan (0 + 10°) = cot (4 0 — 10°) 
(7 ) sec (2 Ө + 35°) = esc (3 Ө – 109) (8) sec Ө = csc (3 Ө — 90°) 

( 9 ) sin (4 0 + 48°) = cos (0 — 33°) (10) csc 8 0 = sec 2 0 


Find all values of 0 » where 0 Ею D [ which satisfies each of the following equations : 
(1)tanO0-1=0 (2}2 cas 8-1=0 
(3)t32cos (1-6) =1 (4)2sin (2-6) =3 


Find the S.S. of each of the following equations knowing that Ө € ]0 ,2 7t[ : 
(1) 2с050+1=0 (2) ес @ [2 20 
(3)2sin 0-73 =0 (4)cos0 120 
(5)2sin0 44320 (6)tan04120 

(7)¥3 csc 9 2-2 (8)sin- 4 


£2 ке (2% - в) = L , sin(2«6)-4 


» find the measure of the smallest positive angle 0 « 300° » 


If sin (2 0 + 15°) = cos (0 + 30°) » where 0° < Ө < 90? 


» find the value of : csc? 2 0 + cot? 3 0 + sec? 4 0 «9» 


t sin (3 0 – 25°) 


—— — — — = | » find the value of Ө , where Ө Е , d [ 
cos (2 0 - 35°) 4 


oS в 


» then find the value of : "18° + sin (1809 — Ө) «30°, 14» 
cos 72° 4 

If ane = | where 0° < Ө < 90° , find the value of 0 , then find the value of : 

sin (180° — 3 0) cos (360° — 2 0) + tan 2 0 cot (0 — 180°) « 30°> 35» 

З M 
If tan (0 — 15°) = cot (20 + 15°) where 8 € |0,2 | 
ЕЕ 
» find the value of 0 , then prove that : sai d « 30? » 


1+sin(90°+20) 3 


—= 
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Ф If cos Ө = i where 270° < Ө < 360? › 
find the Е of : sin (180° — 0) + tan (90° — 0) — tan (270° — 0) « d 


Au If 13 cos Ө = 12 where 90° < 0 < 360? 5 
1 find the value of : 13 sin (180° — 0) — 10 sin? 45? tan? 60° + 50 sin 150° «S» 


Ay If 15 tan 0 + 8 20 , 90° < 0 < 180° › find the values of the trigonometric functions of 


Тв angle 0 » then find the value of each of : 2 sin 0 cos Ө » sec (1080° +0) «— 20 , = » 


21 sin Ө = 12 » where Ө є]о,5 > > [ » find the value of 0 » then : 


1 - 2 cot (270? – 0) 


( 1) Find the value of : 3 
1 + cos” (270° + Ө) 


1 — tan? (270° - 0) 


(2) Prove that : cos 20= > 
csc“ (90° + Ө) 


«45°, — 


» 


If B (C 5 k »— 12k) is the point of intersection of the terminal side of the directed angle of 


= Ө in its standard position with the unit circle » 180° < Ө < 270° 


» find the value of : csc (90° — 0) sin (90° + 0) + 12 tan (270° + 0) «-4» 


If 13 sin6-5=0 where Е] Zaf, 


find the value of each of : csc (270° + 0) » cos (Ө – 270°) » tan (270? + 0) » 
then prove that : sin (270? — Ө) x sec (270? + Ө) x cot (270° + Ө) = sin 90° 


aj If cos? œ = == » where 90? < 0 < 180? » find the value of : 25 sin о — 4 cot о. «23» 


ad If tan Q = 4 where 0 is the smallest positive angle » tan В = 5 where 180° < В < 270° 


› find the ын ic functions for each of the two angles a » В » 


then find the value of : sin о cos В — cos о sin В « E 
3 

ME 3. where o € E Л > 13 cos В - 520 where ВЕ ] т 2л[ , 

| find the Е of : cos 0 cos В + sin o sin В « -%, 


aJ If 25 sin 0 + 24 = 0 where 180° < о < 270° »5 (ап В + 1220 
ie В is the greatest positive angle › ВЕ ]0° » 360°[ > 
find the value of : 

( 1) sin (180° + о) + cos (180° – B) 
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( 2) esc (180° + о.) cot (90? — B) — sec (360° + о) tan (360° — В) 


( 3 ) esc (90° + о) cot (270° + B) tan (270? — о) esc (270° + В) «7 E ol 


If the terminal side of the angle whose measure is (90° — 0) intersects the unit circle at the 


i (4 , y) » find the trigonometric functions for the angle 0 where 0 &]o I [ 


In the opposite figure : C óm D 


D 
e 


ABCD is a trapezium » m (Z A) = m (Z D) = 90° 
„СР = бст. › Ар = 12 ст. › АВ = 11 ст. ^ 
Find : sin 0 
B Ист, y 
d2, 
13 
| In the opposite figure : 


ст. 


2 


ABCD is a square › 2 DF = FC 


Find : csc 0 


{1 In one of the mathematical competitions » the teacher asked Karim and Ziad to find the 


> T р 
value of sin (ө - >) » then who of them has a correct answer ? Explain your answer. 


sin (6-7) =sin (20 +0-7) 
3 


= sin (3 л+6) 


= – cos Ө 


Choose the correct answer from those given : 


4 ( 1 ) cos 45? x cos 46? x cos 47? x + x cos 135° = .......... 


(a) zero (b)-1 (c) 1 (d) 13 


— aj 


& (2) sin 75? x cos 12° x sec 15? x csc 78? 


(a) 1+2 (43 -1 


(c) 2 (d) 1 


4» (3 ) The points A „В „С are placed on the coordinate system where 


A(050) » В(4,1) » C(05-2)sthensin(Z ВАС) = ee% 
3 -3 4 -4 
(a) = (b) — (c) — (d) == 
4 4 {7 Тт 
5 (4) sec 1° х sec 2° x + x sec 88° х sec 8991 — 
T esc 1? x csc 2? x + x esc 88? x csc 89° 
(a) zero (b)-1 (c) I (d) 90 
(5) sin (60 7 + 0) + cos (90 7t + 0) 
ee ЕО 
5л ‚ (97 
cos (27 6) - sin (+6) 
(a) 2 (b) 1 (c) zero (d)-1 
л sin3X tan2X 
© (6)1£7 х= »then crx opea Wee 
(a) - 2 (b)-1 (с) 1 (9) 2 


(7)I£ X y 30° , then: 


First: tan (X + 2 y tan (2 Х+у) = = 


(а) – 1 (b) I 


(c) sin (X — y) 


Second: sin (3 X + 2 y) + sin (9 X + 8 y) = eves» 


(a) zero (b) 1 


+700 +9970) + f (0 +122 л) = ta 


(В f OQ 2 sin2 X sthen f (9) + f (04 ——) +7 (0+7) +f (04 


(c) cos X (d) cos y 


зл 
2 


(a) 1 (b) zero (c) 99 (d) 100 
$ (9)Ifcos?@=1 s then 0 = .......... where n EZ 
(a) n 7t (b) 3- Tt (c) 2n 7t 


(a) 2 (b) 4 


© (11) In the opposite figure : 
M is the centre of the circle 
› then tan = -......--- 


(a) tan о (b) cot o 


(c) 15 (d) 30 


(c) cos & 


(d) cos (X — y) 


J+ 


(d) (2 n * 1) Jt 


(10) The number of solutions of the equation : tan X = aa where 0 < X x 15 is 


р 
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6 (12) In the opposite figure : al. 
ША (0 3) »C (0 ›4) 
s then cos Ө = -ee А 
(s ъ 3 x $a 
oF @=3 й 


© (13) In the opposite figure : € D 
AB is a diameter of the semi-circle M NY 
and 13 sin Ө = 12 » then cos (4 ADC) = 


=12 =5 
(a) = 


13 
© (14) In the opposite figure : 
If the equation of the straight line is y = Fs X+5 
‚ Ө is an acute angle between x PN 


the straight line and y-axis » then 


(a) cos Ө = 2 (b) sing = 4 (©) tan 0 = $ (d) sin@ = 2 
© (15) In the opposite figure : 
ABC is an equilateral triangle 


>D GAB such that: 2 AD 2 3 BD 


› then tan Ө =.......... 


PA 
С] 


(a) 2 ъ= «12 «2 


Find the value of each of : 


(1) cos 20° + cos 40° + cos 60° + --. + cos 160° + cos 180° 


( 2) sin 1° + sin 2° + sin 3° + --- + sin 358° + sin 359° « zero » 


Exercise 


{11 From the school book © e» Higher Order Thinking Skills 


Multiple choice questions 


Choose the correct answer from those given : 


The range of the function f : f (0) = sin Ө is --------- 


(a) [21s 1} (b) [- 1 51] (с) ]- 1 s 1[ (d) ]- œ 5 ef 
If f (Ө) = cos 5 Ө » then the range of the function is =+- 

(а) {-5 +5} (6) [-1 51] (c) ]-5 ,5[ (4) [-5 ›5] 
The range of the function f : f (Ө) = 4 sin 2 Ө where 0 E[0 » 2 7t] equal .......... 
(а) [- 4 »4] (b) ]-4 5 4[ (© [-2 ›2] (а) ]- 2 ›2[ 
If f (0) = sin 0 » 0 C [0 » zt[ » then the range of f is =- 

(а) [- 1 5 1] (6) [0 > 1] (c) [- 1 0] (d) 

The range of the function f : f (X) = SR where X EIR is .......... 

а [- 1.1] [151] —— ©[5,5] (4 [o . 2.] 
If the range of the function f : f (0) = 2 asin Ө is [6 56] »thena = -------- 

(a) 3 (b) -3 (c) 6 (d) a and b together. 
The minimum value of the function h : h (0) = 5 cos 70 is .......... 

(a) 5 (b) zero (с) – 5 (d) - 7 

The minimum value of the function f : f (0) = 1 + sin30 is ---------- 

(a) - 3 (b) -2 (c) zero (d)-4 

The minimum value of the function f : f (X) 22cos X- lis vee 

(a) - 3 (b) -2 (c) zero (d)-1 
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© (10) The maximum value of the function g : g (0) = 4 sin Ө is «+++ 


(a) 4 (b) 1 (c) zero (d) © 
5» (11) The function f : f (X) 23 + sin (X) reaches its maximum value at X = .......... 
T T л 1л 
OE OE- OE (o2 
© (12) If f (0) 2 4 sin 3 Ө »then the sum of the maximum value and the minimum value of 
the function f (0) = +77 == 
(a) 8 (b) 6 (c) 2 (d) zero 
© (13) The function f : f (Ө) = 2 sin 4 0 is a periodic function and its period equals эзе 
л T 
(а) 2л (b) t (05 «т 


© (14) If f is a periodic function and its period equals X s then f (X) could be з 


(a) 4 sin X (b) sin4 X (c) 4 sin X (d) sin i x 


© (15) The opposite figure represents the curve of the trigonometric — > 
function y = f(X) then the rule of the function 


>В 
© 
ja! 
fg 
E 


(a) у= sin Ө (b) y = cos Ө 
(c) у= 2 соѕ Ө (d) y 2 2 sin Ө 


© (16) If the opposite figure represents the curve of 
the function f : f (X) 2 cos X 


s then a + bse 
(a) | (b) zero 
(c) t (d)27t 


у! (ub) 


* (17) The opposite figure represents one cycle of 

the trigonometric function y = f (X) » then 

the rule of the function is «+++ 

(a) y 22 sin X (b) yssin2X T 
(c)y=2sin2X (d) у =sin X 


© (18) If the opposite figure represents the curve of 
the function f : f (X) =2 sin i х ae 
» then the coordinates of the point C ee 


(a) (3-0 «- 1) (b) (9 3t » — 2) E 


(o (2 m .-2) ( (2 л,-2) 


—= 


(19) Number of times of intersections between the curve y = sin X with the X-axis on the 


interval [0 ‚2 qt] equals ---------- 
()1 (52 (c)3 (a) 4 


Essay questions 


Find the maximum and minimum values › then write the range of each of the 


following functions : 


(10у= 2 sing (2)у= 1 5126 (3) у= 251030 


Represent graphically each of the following functions and from the graph determine 
the minimum and maximum values of the function and write the range : 
(1)y=4cos® where0 C [05271] (2)y=4sin® where @€ [0527] 
(3)y=2cos® where 0 Е [-27t 527] (4)y=3sin® where0 E [-2л .2 xt] 


Represent graphically each of the following functions › and from the graph determine 


9 
the minimum and maximum values of the function › and write the range : 
(1)у=соѕ3 Ө where 0° < 0 < 120° 
(2) у=55щ20 where 0° < Ө < 180° 


LO Use the graph calculator or graphing program on your computer to graph each of the 
functions: y -4cos0 » y=3 sin Ө , then find from the graph : 


( 1 ) The range of the function. 


( 2) The maximum and minimum values of the function. 


Choose the correct answer from those given : 


(1 о-в = т shen aus 
(a) 4 sm«1 (0)  «m«3 (c) xm x3 (d)2<m<4 
4% ( 2) The function y = sin ( i + х) has maximum value at X = .......... 
T = л - 
(a) ЁЛ (b) EM (c) ТТ (4) zero 
© (3) The function f : f (X) = sin (b X) is a periodic function its period x s then b = 5e 
г 1 
(a) 5 (5) 3 (с) 3 (d) 6 


Exercise 11 
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5 ( 4 If the two points (X , »cos Х|) » (X, »cos X) lie on the curve of the function 
f : f (X) = cos X » then the greatest value of the expression (cos X, — cos X5) = vs 
(a) 1 (b) 2 (c) zero (d) 180° 
© (5 ) Ише function f : f (X) = а соз b X where а > 0 is a periodic function and its period E 
and its range [7 1 » 1] » then T meeeee 
(а) + (b) = (> i 
© (6) ] (X =a cos b X where a» 0 »b>0 is a periodic function and its period Jt and its 
range [-3 ›3] »thea +b = = 
(a) 4 (b) 7 (c) 6 (d) 5 
© (7 ) The opposite figure represents 


the curve y = sin X 


› ћеп |a| 4 |b| 8 з 
(a) 1 (b) 2 
(c) Jt (d) 20 


5% ( 8 ) The opposite figure represents 
the curve y 23 sin 4 х 


» then the X-coordinate of B 


(a) > (b) (2л 
© (9 ) In the opposite figure : 

If y = sin X » then B-A- ----- 

(a) JU (b) 237t 

(c) 3 7t (d) 470 


Ф (10) The number of intersections of the curve y = sin 3 X with X-axis in the interval 
[0 52 7t] equals ---------- 
(a) 2 (b) 3 (c) 4 (d) 7 

Ф (11) If the number of times that the function f : f (X) = sin a X intersect X-axis is 
9 times in the interval [0 »2 X] »thena = -------- 
(a) 3 (b) 6 (c) 9 (d) 4 

Ф% (12) Number of times that the function f : f (X) = sin 2 X + 1 reaches to its maximum 
value on the interval [0 » 2 nl djs 
(a) 1 (b) 2 (c) 3 (d) 4 
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the value of one of its trigonometric ratios 


™ Test yourself 


12 Finding the measure of an angle given 


Exercise 


2 


2. 


LL] From the school book | Remember - @Understand @Apply - oo Higher Order Thinking Skills 


Multiple choice questions 


Choose the correct answer from those given : 


3 
e (1 II на 


(а) 60° (b) 120° (c) 240° (d) 300° 
© (2) Исзс 0 =-2 › 270° <8 < 360° , then 6 = ·.--.-.--- 
(а) 30° (b) 300° (c) 330° (d) 150° 


© (3) Iftan@= s , 90° «0« 180° 5 then 0 = -+ 
3 


(a)30° — (b) 120° (c) 150° (d) 210° 
9$ (4) If tan 0 = 2.1 and 90° x 0 x 360° , then Ө = ---------- 

(a) 64.5° (b) 115.5° (c) 244.5° (d) 295.5° 
о (5) If tan = 1.8 and 90° < 0 x 360? , then Ө = ---------- 

(a) 60° 57 (b) 119° 3 (c) 240° 57 (d) 299° 3 
© (6) 115 cot (90° + 0) = 12 , where 90° < Ө < 180° 5 then cos (90° + 0) = 

o (b) d$ ©з OF 


© (7) Ify = sin (90° — Ө) › then Ө = ·--------- 
| (a) т” 1 у (b) cos ! y (c) sin! Ө (d) cos ! Ө 
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5 (8) Исзс0 = 42 » then each of the following could be a value of Ө except =-=- 


(a) 45° (b) — 45° (c) 135° (d) 2259 

> (9 )If90° £0 < 180? 5 tan Ө =- 2.4 › then sec (90° — 0) = ·-----.-- 
=3 =13 12 13 

EI (6) —= (c) 5 «) В 
е (10)sin OT aerer 

(a) 44° 25 37 (b) 135° 34 23 (с) 224° 2$ 35 (d) 315° 3i 3 
ө (11)sin ! (-0.6) е» 

eee (b) 143.13* (с) 21687? (d) 323.13? 

3 

® (12)sin^! (2) + cos! (5) C — 

а) № 33 2л л 

(а) 7 (b) = (с) 5 @4 


(13) If sin 0 = i » where Ө is measure of the smallest positive angle » then Ө = 
(a) 30? (b) 45° (c) 60° (d) 90° 


v (14) If cos 0 = 0.436 » where Ө is the measure of the smallest positive angle 


a then 8 = e 
(a) 64° 9 (b) 115° 5T (c) 244° 9 (d) 295° 5T 
э (1S)Tfsin Ө = i where Ө is the measure of the smallest positive angle » then Ө = 
(a) — 30° (b) 30° (c) 210° (d) 150° 
e (16) If the terminal side of a directed angle Ө in the standard position intersect the unit 
circle at (ae , y) where y € Z* 5 then 8 =з 
(a) 30? (b) 150° (c) 210? (d) 330° 
5 (17) If the terminal side of an angle of measure Ө in standard position intersects the unit 
circle at the point (- zle, +) s then 8 = e 
{2 v2 
(a) 45° (b) 135° (c) 225° (d) 315° 


> (18) In the opposite figure : 
m(Z АСВ) = .......-.. 


(с) csc l (2) (d) COS. | (2) E 12cm. 
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Exercise 12 


| (19) cos (4) x cos”! (4) FIM 


(a) 1 (b) + (с) 60° (d) cos 1 


Essay questions 


Find in degrees the measure of the smallest positive angle 0 satisfying : 


(1) £4 sin@=0.6 (2) cos 02 0.7865 (3)tan0224577 
(4) tan 02 — 0.8227 (5 ) sin 0 = – 0.4652 (6) cos 0 2 — 0.5206 
(7) 0 cot 0 = 3.6218 (8)cot02— 1.4612 (9) sec 0 = 1.0478 
(10) csc Ө = – 2.5466 (11) sec Ө = – 3.57 (12) csc 0 = 2.9811 
If 0° < 0 < 360° , find Ө which satisfies each of the following : 
© 
( 1 ) sin 0 2 0.86603 (2) cos 0 =- 0.4752 (3) csc 0 =- 1.2576 
(4) tan = 1.5417 (5) Ш cos 0 =- 0.642 (6) sec 0 = 2.0515 
(7) сѕсӨ = – 1.8715 (8) cot 0 = – 2.7012 (9) Œ tan 0 2 2.1456 
3 CO If the terminal side of angle Ө in the standard position intersects the unit circle at 
point B › then find m (Z Ө) where 0? < Ө < 360° when : 
үз 4 zb а 6. 8 
(oT) в (3)B (7° -16) 


L Find the degree measure of the angle Ө in each of the following figures : 


(1) (2) (3) 
A, 
LN ri 
5cm. 9cm. 
(2 If sin Ө = i and 90° < 0 < 180°: 


| ( 1 ) Calculate the measure of the angle 0 to the nearest second. 


8cm 


4cm. 


( 2 ) Find the value of each of the following : cos Ө » tan Ө » sec Ө 


ABC is a triangle in which cos A = — 0.5807 › tan B = 0.4578 


Find to the nearest minute m (Z C) « 29? 54 » 


103 


2] @Remember @Understand — O/pply өз Higher Order Thinking Skills 


UNIT 


If 0° < Ө < 360° , find the values of Ө in degrees and minutes which satisfy : 


tan 0 = sin 23? 48 + cos 84° 32 « 26° 3] or 206° 31 » 


If 0° « 0 « 360° » find the values of 0 in degrees and minutes which satisfy : 


cos 0 = sin 70° — 2 cos 80? tan 75? « 110° 53 or 249° 7 » 


© © —.] 


If tan 0 = + where Ө is the measure of the greatest positive angle Ө € ]0 , 2 7[ 
ee 
Find the value of с to the nearest minute if : 


sin & = sin 150? sin (- Ө) + i csc (180? + 0) tan 225? « 40° 32 or 139° 28 » 


3. 
5 


= cos (360° — œ) + cot (270° — Ө) = 2 where 0° < Ө < 360° « 45° or 225° » 


If sin & = = where 90° < o < 180° » find Ө from the equation : 


LL) The opposite figure represents a line segment joining 


between the two points A (3 »0) » B (7 »3) 


Find the measure of the angle 0 included between AB and 


the X-axis. \ Ko x 


Discover the error 


11 A palm of length 20 metres was broken due to the wind as 


—_ — 
= муш 
N 
E 
> 
А ta 
& a 
th x D 
=>, 
IET 


in the opposite figure » if the length of the vertical part equals 
7 metres » and the inclined part is of length 13 metres and 0 is 


the angle which the inclined part makes with the horizontal 


» find in degrees the measure of 0 


Karim's answer 


Omar's answer 


"7165610 13 вебе’ = 13 
7 7 
бево 8 ба 
“. 0 = сѕс j +. O2: sec 5 
b3 ` м > 
-. m (Z Ө) = 32? 34 44 -. m (Z 0) = 57° 25 16 


Which answer is right ? Why ? 
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Choose the correct answer from those given : 


(1) In the opposite figure : 
m (Z ABC) = se 
in! 3 mols 
(a) sin Я (Б) sin 3 
-13 e. 
(c)tan т (d)cot ^ 4 
(2) ѕіп (о 1 в) УРЕН 
үз | mS 2 
(а) 75- (b) = (c) 30 (d) 60 
(3 ) сѕс (cos } zero) = зенне 
(a) | (b)-1 OE (d) zero 
( 4 ) In the opposite figure : 
т 28: eee 
sin (tan =| = 
ay 25- zo 
(a) 12 (b) 13 c 12cm. 
19, 
(с) 13 (d) 13 
( 5) In the opposite figure : D 
ABCD is a parallelogram » its area = 40 cm? él 
s then m (ДА) © ee é = 
(a) 37° (b) 56° (c) 53° (d) 34° 
йш” cad di 3 26s 
3 
л д зл л 
(а) = (b) 7 (oe (d) c 
(7) cos”! X sin ! X2 
T T 
(a) zero (b) ES (c) т (d) T 


QE ce) efus \/ (Guts) stl- еАшз,- walxd 


- 
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Exercise 12 


Life Applications on Unit Two 


—— From the school book e 


One of the gymansts spins on the play device by an angle of measure 200?. Draw 


this angle in the standard position ; then find its measure in radian. « 3.49"! » 


L What is the distance covered by a point on the end of the minute hand in 10 minutes; 
if the hand length is 6 cm. ? « 23U cm. » 


LO A satellite revolves around the Earth in a circular path way a full revolution every 6 
hours » if the radius length of its path from the center of the Earth is 9000 km. Find its 
speed in kilometre per hour. « 9424.78 km/hr. » 


С А satellite spins around the Earth in a circular path a complete 
revolution every 3 hours. If the radius length of the Earth approximately 
equals 6400 km. and the distance between the satellite and the surface of 
the Earth equals 3600 km. › find the distance which the satellite covers 
during one hour approximating the result to the nearest km. 


« 20944 km. » 


LU A sundial is used to determine the time during the day 
through the shadow length falling on a graduated surface 
to show the clock and its parts. If the shadow rotates on the 
disk by the rate 15? every hour. 


( 1 ) Find the radian measure of the angle which the shadow 
rotates from it after 4 hours. 


( 2.) After how many hours does the shadow rotate by an angle 


of radian measure x ? 


(3) The radius of a sundial is 24 cm. In terms of Л › find the arc length which the rotation 
of the shadow makes on the edge of the disk after 10 hours. 


« 1.055, 8 hours 520 7t em. » 


LO When the sun rays fall on a translucent surface » 
angle of 
incidence 


8, 


angle of 
reflection 


they are reflected with the same angle of incidence but 


some rays are refracted when they pass through this Incident ray Reflected ray 
surface as shown in the opposite figure. 
If sin Ө, =k sin Ө, and К =^[3 58, = 60° 5 


find the measure of angle Ө, « 30° » 


Refracted ray 
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1 С] When Karim uses his labtop » the measure of the angle of 


Life Applications 


inclination of his labtop on the horizontal is 132° as shown in 
the opposite figure. 
( 1 ) Draw the figure on the coordinate plane such that the 


angle of measure 132° is in the standard position » then 


find its related angle. 


( 2.) Write a trigonometric function you can use to find the value of a 


, then find the value of a to the nearest centimetre. « 17 em.» 


£A The spinning wheel is commonly spreading out in the 
amusement parks. It contains a number of boxes rotating in 
a circular arc of radius length 12 m. 

If the measure of the common angle with the terminal side 


in the standard position is E 


( | ) Draw the angle of measure л in the standard position. 


( 2.) Write a trigonometric function you can use to find the value of a » then find the value 


of a in metre to the nearest hundredth. « 8.49 т. » 


(It is possible for the ships entering the port › if the level of water is high as a result of 

the movement of the ebb and tide » where the depth of water is at least 10 metres. 

The movement of the ebb and tide in that day is given by the relation » 

$ = 6 sin (15 n? + 10 where п is the time elapsed after the mid-night in hour according to 

24 hours system. 

( 1.) How many times did the depth of water completely reach 10 metres in the port ? 

{ 2 ) Draw a graph representation to show how the depth of water vary with the movement 
of the ebb and tide during the day. 


( 3 ) How many hours during the day at which the ship be able to enter the port ? 


ПА ladder of length 5 metres rests on a wall. 
If the height of the ladder from the ground is 3 metres 


» find in radian the measure of the angle of inclination 


of the ladder to the horizontal. 
0.644" » 
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LO There is a skiing game in the theme parks. 

If the height of one of these games is 10 metres 

» and its length is 16 metres as in the opposite figure 

» Write a trigonometric function you can use to 

find the value of the angle Ө » then find the value of the 
angle in degrees to the nearest thousands. 


10m. 


« 38.682° » 


LL Karim descends by his car down a ramp of 
length 65 m. and its height is 8 m. If the ramp 
makes an angle 0 with the horizontal 

» find m (Z 0) in degree measure. 
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Similarity of polygons. 


Similarity of triangles. 


The relation between the areas of two similar polygons. 


Applications of similarity in the circle. 


he unit: Life applications on unit three. 


Similarity of polygons 


Exercise 


Test yourself 


Dp 


Й, 


LL] From the school book | 6$ Remember U @Apply ^ дь Higher Order Thinking Skills 


Multiple choice questions 


Choose the correct answer from those given : 
9 (1) НК is the scale factor of similarity of polygon M, to polygon M, апа 0 < K < 1 
» then the polygon M, is +--+ to polygon M, 
(a) congruent to (b) enlargement (c) minimization (d) of double area 
9 (2) Ifk is the scale factor of similarity of polygon M, to polygon M, and the polygon M, 
is minimization to polygon M, » then К may be equal з 
(a) 1 (3 (©) > (d) zero 
(3) If K} is the scale factor of similarity of polygon M, to polygon M, and К, is the scale 
factor of similarity of polygon M, to polygon M, › then the scale factor of similarity 


of polygon M, to polygon M, is ==- 


K, K, 
WKK ORK oOx Oe 
( 4 ) The two similar polygons are congruent if the scale factor K satisfies ------:--- 
@K=4 (DEKzI (c) K»1 (d0«K«1 
o (5) НААВС ~ А DEF » BC 23 EF ; then the scale factor of similarity of the two 
triangles = сезе 
2. 1 
(а) 5 (b) 2 (c) 1 аз 
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( 6 ) The scale factor of similarity between the square ABCD and the square XYZL equals 
each of the following except ---..---.. 


(aAC:XZ . (bAB:YZ (c) (АВ)? : (ХУ? (d)BC:YZ 
( 7 ) If the rhombus ABCD similar to the rhombus XYZL 5 m (Z A) = 60° and the scale 
factor of similarity = i › then m(Z Z) = + 
(a) 30° (b) 120° (c) 60° (d) 150° 
( 8 ) To make two polygons M, and M, similar › it is sufficient to have «+--+ 
(a) their corresponding angles are equal in measures only. 
(b) their corresponding sides are in proportion only. 
(c) (a) and (b) together. (d) nothing of the previous. 
( 9 ) To make two rhombuses ABCD » XYZL similar it is sufficient to have «+--+ 
(a) m (Z A) = 60? » m (Z Y) = 120? only. 
(b) the perimeter of rhombus ABCD = 2 the perimeter of the rhombus XYZL only. 
(c) (a) and (b) together. (d) nothing of the previous. 
(10) Which of the following statements is not true ? 
(a) each two squares are similar. 
(b) each two equilateral triangles are similar. 
(c) each two rhombuses are similar. 
(d) each two regular polygons with the same number of sides are similar. 
(11) The true statement from the following is -----.--- 
(a) all the isosceles triangles are similar. 
(b) all the right angled triangles are similar. 
(c) all the squares uses are similar. (d) all the regular polygons are similar. 
(12) Which of the following statements is true ? 
(a) all the regular polygons are similar. 
(b) all the squares are congruent. 
(c) all the equilateral triangles are similar. 
(d) all the rhombuses are similar. 


(13) If M, » M, are two similar polygons and the lengths of two corresponding sides are 20 cm. 
> 16 ст respectively » then the perimeter of polygon M, : the perimeter of M, = 


(a) 25:16 (b) 41:9 (c) 9:41 (d)5:4 
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Exercise 1 


® (14) Two similar polygons › the ratio between their perimeters equal 4 : 9 › then the ratio 
between the lengths of two corresponding sides is ---------- 


(а) 4:9 (b) 2:3 (с) 16:81 (99:4 


© (15) Two similar polygons › the ratio between the lengths of two corresponding sides is 
3:4 » if the perimeter of the smaller is 15 cm. » then the perimeter of the bigger is 
арор ст. 
(а) 20 ( 80 (c) 27 а) 25 

© (16) If polygon ABCD ~ polygon XYZL апа АВ = 32 ст. › ВС = 40cm. › ХҮ= 3 т 1 
> У =Зш-+1 then m = 
(a) 3 (b) 2 (c) 1 (d) 4 

© (17) Two similar rectangles » the dimensions of the first are 12 cm. » 8 cm. and 
the perimeter of the second equals 60 cm. › then the length of the second 
rectangle = + cm. 
(a) 12 (b) 18 (c) 24 (d) 16 

© (18) Two similar rectangles » the dimensions of the first are 4 cm. » 10 cm. and 
the perimeter of the second rectangle = 140 cm. › then the area of the second 
rectangle = ---:------ cm? 
(a) 100 (b) 200 (c) 500 (d) 1000 

© (19) If A ABC ~ A DEF » AB =3 cm. »DE=6cm.,EF=8 ст. › then ВС = -......... cm. 
(a) 4 (b) 3 (c) 2 (d) 15 

e 


(20) The perimeter of one triangle of two similar triangles is 74 cm. and the side lengths of 
the second are 4.5 cm. › 6 cm. › 8 cm. » then the length of the greatest side in the first 


triangle equals ---.-.---- cm. 
(a) 4 (b) 64 (c) 32 (d) 16 
© (21) If polygon ABCD ~ polygon XYZL ; then = ENTERS 


YZ AD XL XY 
(a) XL (b) XL (c) АБ (d) yz 
(22) In the opposite figure : 5 
If the polygon ABCD ~ the polygon XYZL L " A 
and the perimeter of polygon ABCD = 48 cm. 
» then the perimeter of polygon XYZL = ---------- cm. 
(a) 48 (b) 36 =i ; A 
(c) 64 (d) 32 * с at 
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© (24) In the opposite figure : 


© (25 
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© (23) In the opposite figure : 
% 
(d) 


then the length of FE = ee cm. Е 
(a) 3 (b) 4 (c) 6 


If A CBA ~ A CED 

using the lengths shown on the figure › 
then ED + EA = eee cm. 

(a) 12 (b) 13 (c) 14 (d) 15 A 


) In the opposite figure : ; 
Rectangle ABCD ~ rectangle XBYL › { 
£ 


then the length of YC = ++- cm. c Y B 
(a) 6 (b) 8 (c) 10 (d) 11 


© (26) In the opposite figure : 


Polygon ABCD - polygon EFLD 


then X = зе cm 
(a) 5 (b) 3 1 | | 
(c) 7.5 (d) 6 


$ (27) In the opposite figure : ü 
If AABC ~ ДАЕР 5 Е 
m(Z B)=3 X+ 10° »m(Z AED) = X + 30° » 
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then m (Z A) = ese с B 
(a) 50° (b) 40° (c) 30° (d) 60° 
é» (28) The opposite figure shows three regular hexagons › the ratio = б.с ёз 


between their sides lengths is as follows 

as ba Lief eibeosse8 

if the length of the side of the greatest hexagon = 32 cm. 
» then the perimeter of the smallest hexagon = cm. 


(a) 12 (b) 6 (c) 36 (d) 48 


Exercise 1 


Essay questions 


CO Show which of the following pairs of polygons are similar. Write the similar polygons 
? in the order of their corresponding vertices and determine the similarity ratio : 


( 1 ) А ( 2 ) Е ст. Е 
cm. 

| | Г] | 

G B X G 


B 12cm. B 


EIU 


(3) D A (4) 


- 
uin 6 х 
ҮП 
1 жы 
Су 
e 
lem 
я 
c] > 


Z бст. У c 12cm. B Е 16m. Е С em. В 


L X 
D A 
Е 
ДЕ 
€ 28cm. B Z 49cm. ¥ 
(7) 
с Е 84cm. D 
5 Z 
26 «а 
Š 
B 4.9 cm. A 
[2] In the opposite figure : A 
ДАВС ~ А ММГ, 
The lengths of sides are shown on the figures. g e N 
Find : = e " 
5 2 
(1) The scale factor of similarity of triangle АВС EJ Я 
to triangle NML 
E 12cm. B L Xem M 


(2 ) The values of X and y 


«38cm. »9 dcm. » 
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8 C3 In the opposite figure : А c 
Polygon ABCD ~ polygon EFGH н. x 
( 1 ) Find : The scale factor of similarity of 3 
polygon ABCD to polygon EFGH E 
E бет. Е 


( 2 ) Find the values of : X and y vee 


> l0 em. +7 cm.» 


міш 


In the opposite figure : 
© 

A ADE ~ ДАВС 

Prove that : DE // ВС, 


and from the lengths shown on the figure » А бст. D В 
find the length of each of : BD and CE « 12 ст. » 10 em.» 
[11 In the opposite figure : A 

[^ B 


« 24 ст. » 27 ст. » 30 ст. » 


1 Two similar rectangles » the dimensions of the first are 8 cm. and 12 cm. » and the 
perimeter of the second is 200 cm. Find the length of the second rectangle and its area. 


« 60 ст. » 2400 cm?. » 


CI In the opposite figure : L 4% 
La 


Polygon ABCD ~ polygon XYZL & 
( 1 ) Calculate : m (4 XLZ) »length of AD 
(2 ) If the perimeter of the polygon 

ABCD = 19.5 cm. с Son B z Жол, Y 


Find : The perimeter of the polygon XYZL « 90° › 3.6 ст. › 26 cm.» 


CJ If polygon ABCD ~ polygon XYZL › complete : 


| ДАВС ~ A DEF 

к=: TN 
If the perimeter of A ABC = 81 cm. VA 
» find the side lengths of : A ABC * \ S 


AB = шы = SEY Scns 

(1) вс = (2) AB x ZL=XY x 

(3) BO YZ ioe +LX (4) perimeter of polygon + = ЖҮ 
YZ LX perimeter of polygon =- AB 


Q In the opposite figure : 
A MAB ~ A MDC 
Prove that : AB // CD 
and if MC = 3 cm. › MB = 5 см. › AD = 6 cm. 


Find : The length of AM 


In the opposite figure : 

A MAB ~ A MCD 

Prove that : The figure ABDC is a cyclic quadrilateral. 
And if AB 2 8 cm. › СО =4cm. › MA = 48 cm. 4 a е 
› Мр = 2.5 ст. 


Find : The length of BC «74 ст. » 


11) Triangle ABC has : AB = 5 cm. » BC = 6 cm. » AC = 9 ст. Find the lengths of the 
$9 


sides of a similar triangle if : 
( 1 ) The scale factor of similarity = 2.5 


( 2) The scale factor of similarity = 0.6 


LL] The dimensions of a rectangle аге 10 cm. and 6 cm. Find the perimeter and the area 
© 


of another rectangle similar to it if : 
( 1 ) The scale factor equals 3 


(2 ) The scale factor equals 0.4 


C In the opposite figure : 
e 
A АВС ~ A DBA 


Prove that : AB is a tangent to the circle passing through the 
vertices of A ADC and that AB is a mean proportional between 
BD and BC and if AB = бст. › AC = 7.5 cm. 

Find : The length of each of AD CD «5 ст. 5 ст.» 


TE 
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“he 
Find the scale factor of similarity of each of polygon M, and polygon M, with respect to 


- In each of the following figures : Polygon M, ~ polygon М, ~ polygon М; 


polygon M, 
(1) (2) 


$ In the opposite figure : 
Rectangle ABCD ~ rectangle AEON 


Prove that : 


Perimeter of rectangle ABCD : perimeter of rectangle AEON 
= (AB - AD) : (AE - AN) 
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Choose the correct answer from those given : 


( 1 ) In the opposite figure : 
If ED // BC ›АЕ = 2 cm. 
;EC 23cm. › ED = бст. 
s then ВС = evee cm. 


(a) 9 (b) 15 (c) 12 


( 2) In the opposite figure : 


(a) 12 (b) 24 
(c) 36 (d) 48 


( 3) In the opposite figure : 
If DE // BC › then X = ----.---- 
Gym (b) 30 
(23 (d) 24 


(d) 10 


Р 2 “(x- ст. i 


Xem, 


;| Dem. 


15cm. 


9cm 


6. 
IN Oo 


(2X+4)cm. 
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© (4) In the opposite figure : 


I AD: AB =3: 5 , DE // BC ›ШепХ= .......... 


(a) 5 (b) 3 

(c) 4 (d) 7 
* (5)Inthe opposite figure : 

AGE sissy cm 

(a) 6 (b) 9 

(c) 12 (d) 15 
© (6) In the opposite figure : 

ИТМ YZ эу = 4 

„фей A ив 

(а) 11 (b 3 

(©) + (4) 4t 
© (7) In the opposite figure : 

D » E are midpoints of AB AC 

» then the length of X + y = з cm. 

(a) 15 (b) 7 

(c) 22 (d) 11 
© (8) In the opposite figure : 

If AC 29 см. › ВО =4 cm. 

ВС = бст. › 

then the perimeter of A ADE =з cm. 

(a) 18 (b) 16 

(c) 14 (d) 12 
© (9) In the opposite figure : 

If the perimeter of A DXY = 8 cm. 

» then the perimeter of A АВС = cm. 

(a) 18 (b) 24 

(c) 36 (d) 48 
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Exercise 2 


© (10) In the opposite figure : 
If m (Z AHD) = т (Z C) ›АН = 14 см. ;HD=12cm. 


› СВ = 15 cm. › ОВ = 4 cm. 


‚ then АС + AD + AB = ----- 58: 
(а) 62.5 (b) 48 (с) 56 
ə (ID In ias opposite figure : А . 
If AB// DE CD =3 cm. TA 
› АС =6 cm. › ВС = 4 ст. 
> then CE = ......--- cm. 
(а) 54 (b) 4.5 (c)8 


© (12) In the opposite figure : 
If CN = X cm. › МА = (5 X) cm. › ММ = 7 cm. 
əm (Z C)2m(Z A) = 50? m (Z СММ) = 80° 


› then AB = ---------- cm. 
(a) 21 (b) 35 (c) 42 
| (13) In the opposite figure : 


* (14) Two angles of a triangle with measures 50° , 70? similar to another triangle with 9 
angles of measures 50° апа ---------- 2 
(a) 60 (b) 80 (c) 55 (d) 40 


© (15) If two triangles : the first has two angles of measures 50° and 60° › the second has 
two angles of measures 60° and 70° ; then the two triangles are з 
(a) congruent and not similar. (b) similar and not necessary congruent. 
(c) congruent and similar. (d) not congruent and not similar. 
© (16) In the opposite figure : 
ABCD is a parallelogram › Е ECD 
athen BC = seee cm. 


(а) 5 (b) 15 (c) 10 (d) 8 
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UNIT 


* (17)In the opposite figure : 


(a) 5 (b) 6 (c) 4 
* (18) In the opposite figure : 


y= eeens cm 
(a) 2 (b) 4.5 ү 
(c) 3.5 (d) 3 C 7 ст. E2cm.B 


(19) In the opposite figure : 
The ratio between the perimeters of the two triangles 
ADE » ABC is eese 
(а) 2:1 (b) 3:5 fev 1522 
© (20) In the opposite figure : 
If LEXY where XL=4 ст. » YL=8cm. 
‚МЕХА where XM = бет. , ZM = 2 cm. 
> LM = 7 em. › then the length of YZ = ст. 
(a) 21 (b) 28 (c) 14 
© (21) In the opposite figure : 
Ет (4 DAB) = m (Z C) 


(a) 6 (b) 18 (c) 21 (d) 24 
| (22) In the opposite figure : 


m (Z BAD) = m (Z C) › АВ = 16 cm. 


BD = 12 cm. › then DC = ee cm. 
(a) 16 (b) 12 
(с)9 (d) 23} 
© (23) In the opposite figure : 
If m (4 BAD) = т (4 С) 
> then BD = eee cm. 
(a) 3 (b) 4 (c) 5 (d) 6 
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© (24) In the opposite figure : 


(а) т (b)n 
(с)у @ l 
© (25) In the opposite figure : 


If B is the midpoint of CE 


s then DE = v enm: 
(a) 4 (b) 5 
6 (4) 7 


© (26) In the opposite figure : 


Дже cm 

(a) 6.2 (b) 6 

(c) 7.2 (d) 7 D a A 
© (27) In the opposite figure : P 

If m (Z ADC) 2 m (Z ACB) 

s then AB =з cm. $ B 

(a) 12 (b) 16 io 

(с) 18 (d) 20 D бст. C 


© (28) In the opposite figure : 
Ifm(ZA)2m(ZD) 


„Шеп = -e 
шз (b) 4 
©з (d) 2 


© (29) In the opposite figure : 


В бст. A 
If AB// EC 
› then БС BAN 
j 3 (b) E. с 16cm. E 
5 a 
(c) 3 (d) 1 
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© (30) In the opposite figure : A 

BPS G5 n: 

(а) 3 (b) 6 F 

D 
(c) 9 (d) 12 C 
uoc MERC 


© (31) In the opposite figure : 
If XY // BC > YZ // CD 


(232 
(c) 243 


» (32) In the opposite figure : 


» (33) In the opposite figure : 


(a) 3 (b) 6 


* (34) In the opposite figure : 


If M is the point of intersection of 
the medians of A ABC 

MX // BC ; BC = 12 em. 

› then MX = 
(a) 6 


(b) 8 
© (35) In the opposite figure : 


(a) 12 
(c) 10 
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and XY =CD ,YZ=2cm.,BC=6cm. 
> then the length of XY = +--+ cm, 


If M is the point of intersection of the medians of AABC 
»M EAD > ME// AC ,ME =3 cm. 
» then the length of АС een ст. 


If m (Z B) = m (4 C) = m (4 AED) = 90° 
» then the length of АВ amita cm. 


(b 32 
(d) 4 c p 
D 
A vf 
X 
ah EN 
(d) 15 
E 16cm. B 
pay 
C E D B 
(c) 9 (d) 12 
A 
ГА 
© B 
(c) 4 (d) 2 
A 
D 
(b) 8 8 
(4) 15 В 6cm. Е 4cm. С 


© (36) In the opposite figure : 


If A ABC ~ A AED and m (4 B) = 3 X + 20° 


»m(ZA)=60°-2X 
s then (Z AED) = ° 


(a) 50 (b) 40 


© (37) In the opposite figure : 


© (39) In the opposite figure : 
The length of Вр =. 
(а) 9.5 
(с) 7.5 


© (40) In the opposite figure : 


AD // CB > Eis the midpoint of AB 
» then the length of DE =e 


(a) 6 
(c) 3 


© (41) In the opposite figure : 


ABC is an isosceles triangle 


where AB = AC » ВС = 48 ст. 


SPEI › then DC = ---------- 


(c) 30 


(b) 4 
(d)5 


(b) 6 
(4) 8 


(b) 7.2 
(d) 8 


(b) 4.5 
(d) 7.5 


(b) 20 
(d) 28 


(d) 60 
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© (42) In the opposite figure : 
If DE = 3 cm. › DC =4 cm. 


> then area (A ABC) = == cm? 
(a) 12 (b) 16 
(9-18 (d) 24 
* (43) In the opposite figure : A 


If A ABC is a right-angled triangle at A 
» AD L BC ; then from the following 


the wrong statement is =- C D B 
(a) A ABC ~ A DBA (b) AABC ~ ADAC 
(c) ABAD ~ AACD (d) AD = DB x DC 


© (44) In the opposite figure : H 
ABH is a triangle › HD LAB>m (Z A)=m(Z BHD) 
"АВ = 16 cm. › ВО =4 cm. 


oH BED gen Å 
» then the length of BH =з cm. 
(a)4 (b) 8 (c) 12 (d) 813 
© (45) In the opposite figure : М 
ee 4 
(а) 1243 (b) 24 
(c) 12 (d) 83 С 8cm. 18cm. A 
© (46) In the opposite figure : А 
If AD = (Х+2) ст. › ВО = 4 ст. › СЮ = 9 cm. 
› then X 26 ст. 
(a) 11 (b) 8 С dem. D 4cm. B 
(c) 6 (d) 4 


* (47) In the opposite figure : 


(a) 8 (b) 4 
(c) 6 (d) 4.8 
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è (48) In the opposite figure : " 
oyhan 
(a) (4 3 8) (b) (s : мүз) 
(c) (4 3473) (d) (8 98) 


© (49) In the opposite figure : 


г hos 
X 
(a) 1 DE 
€ 16cm. D 9cm.B 
© @2 


© (50) In the opposite figure : 
ABC is a right-angled triangle at A › 
AD L BC › АВ = 30 em. ›ОС = 32 cm. 


s then X +y Se 
(a) 36 (b) 48 
(c) 42 (4) 52 


© (51) In the opposite figure : 


VCS, cm 
(a) 9 (b) 10 
(c) 11 (d) 12 


© (52) In the opposite figure : 


If ABisa tangent to the circle 


„Шеп AB = «+--+ cm. 
(a) 4 (b) 5 
(c) 6 (d)7 


© (53) In the opposite figure : 


BIS eniti cm. 
(a) 8 (b) 4 
(c) 16 (d) 2 
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© (54) In the opposite figure : 
If DA » DB are tangents to 
the circle at A and B respectively 


»DA=DB=8cm. › ВС = 2 ст. 


»then AC =... FA 
(a) 3 (b) 4 (c) 5 (d) 6 
© (55) In the opposite figure : 


If AB is a tangent to circle M › then the circumference 


of circle M = +++ cm. 
(a) 4 7t (b) 5m 
(c) 6 7t «эл 


(56) In the opposite figure : 


AD is a tangent to the circle 


» then the length of DB = o cm. 
(a)5 (b) 4 
(с) 6 (961. 


% (57) A person of length 1.6 m. stands beside a light pole if the shadow of the person is 
2.4 m. and the length of the shadow of the pole is 6.6 m. » then the length of the light 


pole equals зз m. 

was (b) 9.9 (c) 8.8 (d) 10.1 
* (58) By using the opposite figure : 

All the following statements is true except .......... 

(a) BC Z2 DE 


(b) DBCE is a cyclic quadrilateral 


(c) AADE ~ A ACB 
(d) AD x AB = AE x AC 
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Exercise 2 


& C State in which of the following cases › the two triangles are similar. In case of 
similarity » state why they are similar : 
(1) В (2) 
Д 
А L 
F EC B| N 
(4) (5) 
p A 
F 
Е 
B D 
(T) (8) 
(9) (10) 


2 In the opposite figure : B 
ъ=. шсш D 
DA // CB Prove that : H 
(1) AAHD ~ A BHC 
A 
(2) AH x HC = DH x HB 
(Wie Vo Zug V (onla) sbl- obest; а] 129 
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UNIT 


ABC is a triangle » the lengths of its sides AB » BC and CA respectively are 3 cm. » 
4.5 ст. » and 6 cm. » DEF is another triangle » the lengths of its sides DE , EF and FD 
respectively are 6 cm. › 4 cm. and 8 cm. Prove that the two triangles are similar » then 


write them in the same order of corresponding vertices. 


py In the opposite figure : 
ee Y and C are collinear. 


Prove that : 


(1) A XBY ~A ABC [s 18cm. ^ 


(2) BC bisects Z ABX 


1 In the opposite figure : 
ABC is a triangle in which : AB = бст. »BC=9 cm. › 


AC 2 7.5 ст. »D is a point outside the triangle ABC where 


DB 24cm. »DA=5 cm. Prove that : C Sem. B 
(1)AABC ~ ADBA (2) BA bisects Z DBC 


Lj In the opposite figure : 

T двс: is a triangle in which AB = 8 cm. » 
AC 26cm. ,DCAB , 

where AD 23 cm. SECAC ; 

where EC = 2 cm. 

Prove that : A AED ~ A ABC 


8 In the opposite figure : 
japn ВС = {Е} ,AE=7.5cm.,EC=12cm.,;BE=9cm.» 
ED = 10 см. , АВ = 6 cm. 


Prove that : A АВЕ ~ А РСЕ › 
then find the length of : Ср «8сп.» 


С ЕЛҮ ею —48— eoa 


(2) ЛАВС AC» AB M GAC where m (Z ABM) = m (Z C) 
| Prove that : (AB)? = АМ хАС 
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Exercise 2 


a C3 In the opposite figure : 
АВС is a triangle » D CAB , DE // BC and intersects AC at Е, 
АХ is drawn to intersect DE and BC at X and Y respectively D D 


( 1 ) State three pairs of similar triangles. 


DX XE DE 


( 2) Prove that : BY^YC^BC 


0) In the opposite figure : 
BC) DE = {Е} ‚АВ 26cm. 

ВС = 12 см. »ACz 8cm. › FC = З cm. » 
Вр = 4.5 cm. » DF = бст. Prove that : 


(1) AABC ~ A DBF ( 2) A EFC is isosceles. 


Г In the opposite figure : A 


ABCD is a quadrilateral » 


AB .CE , BD _ EB 
DA BC ’DA BC 


Prove that : (1) AD // BC 


E C BD where 22 


(2) AB// CE 


ABC is a triangle in which: AB =4ст. » AC=3cm. › D C BA such that AD = 4.5 cm. » 


| 
| Е Є СА where АЕ = 6 ст. 


Prove that : BCDE is a cyclic quadrilateral. 


i ABC is a triangle »AB=8cm. » AC=10cm. » BC=12cm. › ВЕАВ 
where AE = 2 cm. ; D € BC where BD = 4 cm. Prove that : 
(1) A BDE ~ A BAC and deduce the length of DE «5 ст, » 
( 2) The figure ACDE is a cyclic quadrilateral. 


XYZ is a right-angled triangle at X » draw XL L YZ and intersects it at L 
$ 
(XY)? _ YL 
(XZ? LZ 
If XY = 12 cm. and XZ = 16 cm. › calculate the length of each of : YL » XL 


Prove that : 


« 7.2 cm. »9.6 ст. » 
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(9 In the opposite figure : 
© 


== E D A 
ABCD is a parallelogram »O € DC › 
BO is drawn intersecting ACatH » 7 
and intersecting AD at Е c B 
Prove that : ( 1 ) A AHE ~ A CHB (2) (HB) = HE x HO 


ШШ} AB and DC are two chords in a circle › AB N CD = {Е} › where E lies outside the 
circle › AB = 4 cm. › DC = 7 ст. and BE = 6 ст. 


Prove that : А ADE ~ A CBE › then find the length of : CE «12 em.» 


AB is a diameter in a circle » C is a point belonging to the circle » AC is drawn 
intersecting the tangent to the circle at B at D 


Prove that : (BC = CA x CD 


LI ABC is a right-angled triangle at A » AD 1 BC to intersect it at D 
pBD_ 1 =642 
If DC and AD 6/2 cm. 


2 
» find the length of each of : BD ; AB and AC « 6 em. 3643 ст. s616 cm.» 
In the opposite figure : А бет. D 
AABCisa а-ы аара на » АС = 15 см. ›ВС = 12 ст. » of с 
E is the midpoint of AB » AD // BC › where AD = бст. 
Prove that : A ABC — A EAD and deduce that AC // DE сс. Ё 


In the opposite figure : 

ABC is a triangle in which : D ЕВС where BD =4 cm. › 

DC = 5 cm. If AB = 6 cm. › AC=8 ст. 

(1) Prove that: ДАВС ~ А DBA 

( 2) Find the length of : AD 

(3) Prove that : AB isa tangent segment for the circle passing 
through the vertices of A ADC «5 


In the opposite figure : 

LMN is a triangle › E EMN K EMN 
›ОЕТМ »LM=12cm.,ME=8cm. › 
LE 29 cm. › ЕО = 6 cm. › EK = 4 cm. › КО = 4.5 cm. К Kint м 
Prove that : OK // LE › EO // ML : then find the length of NK «4 cm.» 
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22 XYZ , LMN are two triangles having equal measures of corresponding angles › YZ = 8 cm. » 
MN = 12 ст. » XD L YZ to intersect it at D » and LH L MN to intersect it at Н 
If DX =7 cm. » find the length of : LH « 10.5 ст. 


111 ABC and DEF are two similar triangles › AX L BC to intersect itat X » DY L EF to 
intersect it at Y Prove that : BX x УЕ = CX x YE 


АВС is a triangle AB 29cm. › ВС= 12cm. » СА=15 ст. » D BC such that: 
ve 


BD= i BC , Рн L BC to intersect AC at H 


Find tha area of the shape : ABDH «23 от?» 


Te " DB _ BA 
ABC is a right-angled triangle at A » D € BC where AB" BC 


Prove that : (1) A ABC ~ A DBA (2) ADLBC 


If A ABC ~ A DEF and X is the midpoint of BC › У is the midpoint of EF 


BA. BD , 
РАБ = pc ? Prove that : 


(1) ЛАВЕ ~ А РВС (2) BD bisects / ABC 


I 


C3 In the opposite figure : 

ABC is a right-angled triangle at A E 
»AD L BC ; DEL AB ; DEL АС Е 

Prove that : (1) A ADE ~ A CDF 


( 2) Area of the rectangle AEDF = [АЕ xEBxAFxFC 


ABCD is a rectangle » draw DF AC to intersect AC in E and BC in F 


Г] 
Prove that : The area of the rectangle ABCD = VA ExACxDExDF 


L ABCD is a trapezium in which : AD // BC » its two diagonals AC ; BD intersect at М 


» prove that : A ABX ~ A DEY 
ABCD is a quadrilateral inscribed in a circle › its diagonals AC » BD intersect at E » 
© 


Prove that : MA x МВ = МС х МО sandifAD=9cm. › BC=12cm. › АС= 14 ст. 
‚ calculate the length of : MA «бст.» 
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ABC is a triangle » D ЕВС , AD is drawn and point H is assumed on it » then HX is 
drawn // AB to intersect BD at X › and HY is drawn // AC to intersect DC at Y 


Prove that: (1) A ABC ~ А НХҮ (2) XY x AD=BC x DH 


AB is a diameter in circle M »C E AB lying outside the circle › CD is drawn tangent to 
the circle at point D › then DH 1 AB to intersect it at H 
Prove that : (CD = CH x СМ = CB x CA 


LO In the opposite figure : A 


ABC is an obtuse-angled triangle at A » 
AB 2 AC ; AD L AB and intersects BC at D 


Prove that : 2 (АВ)? = BD x BC 


ABCD is a trapezium ;AD//BC » m (ZA)=90° , ECBD 
»whereAB x EC=DEx BD » CDxBD=DAx EC 
Prove that : (BC)? = (АВ)? + (AD)? + (CD 


In the opposite figure : B A 


AX LBD ,BX -BA A 
AX LBD MS UA Prove that : 


(1) АВХА ~ А СОРА 


(2) AC is a diameter in the circle. 


ABC is a triangle in which AB=AC » ЕЕВС , ЕВС , DECB › DECB 
where (AB)? = DB x CE Prove that : A ABD ~ А ЕСА 


\ Higher sis N 


Choose the correct answer from those given : 


«£ i} >} ———4E———4H.———á4- dii 


% (1) In the opposite figure : 


s then АЕ = em. 
(a) 16 (b) 15 
(c) 12 (d) 10 
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© (2) In the opposite figure : 


ТЕМ is the point of intersection 


of medians in A ABC 

» then the length of FM = =- cm: 

(a) 4 (b) 5 
(c) 6 (d) 8 


© (3)In the opposite figure : 
CEBD ,т(4 D) = m (4 ВАС) 
‚АВ = бст. › СО = 5 ст. 


> then BC = eee cm. 

93 (b)4 

(c) 5 (d) 6 
( 4) In the opposite figure : 

If X?-y? 216 

a then y X Z = eenen cm2 

(a) 4 (b) 8 

(c) 12 (d) 16 


é (5 ) In the opposite figure : 
If CX bisects Z ACB › XD // BC 


> then XD = .......... cm. 
Gis (b) 4 
Ke 15cm. B 
(c) 5 (d) 6 
$ ( 6 ) In the opposite figure : 

IAT) өл» cm 

(a) 10 (b) 9 

©)8 (d) 6 


© (7) In the opposite figure : 
If m (Z ABC) = 120° 
» A BDE is an equilateral triangle 


„Шеп X = -......... cm. 
чэ (b) 6 
әл (d) 8 
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© (8) In the opposite figure : 
Ifm(Z 1) 2m(Z2) = m (Z 3) 
s then DE: EF: FD = eere 
(а) 7:11:12 (b) 12: 11:7 
(ce) 12s 720 (d) 11:12:7 
© (9) In the opposite figure : 
If BD bisects Z ABE » BD = 9 ст. › DC =6 cm 


» DE = 3 cm. » then the perimeter of AADC = ·------.-- cm. 
(a) 12 (b) 14 
(c) 16 (d) 18 


% (10) In the opposite figure : 
XY // AC » DE // BC 


s then DB = .......... cm. 
(a) 2 (b) 3 
(c) 4 (d) 5 
© (11) In the opposite figure : 
Xt ys vices cm 
(a) 12 (b) 15 
(c) 18 (d) 21 D С зет, В 


$ (12) In the opposite figure : 
If FX LAB ; DY LBC ,EZ LAC 
› АС =9см. ›ВС = 12 ст. › DE = 4 cm. 


› then EF = eee cm. 
(808 (b) 3 
(c) 5 (a) 6 
© (13) In the opposite figure : 

If BE = 2 ED 

› then AE =. @ш; 

en (b) 2 
(ела (9) 4 
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ё (14) In the opposite figure : 


If ABC is a right-angled triangle at A ў р 
» DEFY is а square › ВЕ = 8 cm. › FC = 2 cm. 


Э СЕ Е 8m. B 
» then the area of the square DEFY = cm: 201. 
(а) 4 (6) 16 
(с) 20 (9) 36 


© (15) In the opposite figure : 


If AB // EF // CD 
»then EF = e en 
(a) 2.5 (52 
(c) 1.5 (d) 1 
(16) In the opposite figure : А 
EF // BC , DE//CA 
Е Вр = бст.» DC = 8 см. е 
› then EF 2 erre: Sn. 
(a) Е (b) 18 B без, D 8m. C 
(© 2 @ 28 


$ (17) In the opposite figure : 


A NN 


If m (Z ACD) 2 m (Z BEC) 


ə then BE + ВС = -......... cm. 
(apto (b) 18 B t B 
29 (a) 24 

Ф% (18) In the opposite figure : В 4cm. A 


ABCD is a trapezium » m (Z ABC) 2 m (Z DCB) = 90° 


» AC L BD ; then the area of the trapezium 


ABCD = + б? 
c 9cm. D 

(a) 13 A 

(c) 39 (a 60 
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First \ Multiple choi 


Choose the correct answer from those given : 


© (1) The ratio between the perimeters of two similar polygons is 4 : 9 » so the ratio 


between their areas is ---------- 


(а)4:9 (ь)9:4 (©)2:3 (d) 16: 81 
© (2) (3IFA ABC ~ A XYZ , AB 23 XY LY m — 
(а) з (b) 9 (с) 1 (d) d 


© (3) If the ratio between the areas of two similar polygons is 9 : 49 » then the ratio 
between the lengths of their two corresponding sides is сезе 

(8)3:7 (b) 9:49 (c) 3:10 (d) 10:3 

© (4) Ifthe lengths of two corresponding sides in two similar polygons are 7 cm. 


and 11 cm. » then the ratio between their perimeters is =+ 


gj. A ah a IL 
@ 121 (0 1g © т (@ 1g 
© (5) The ratio between the corresponding sides of two similar triangle is 2 : 5 » if the area 
of the first one is 16 cm? › then the area of the second one = =- cm?, 
(a) 40 (b) 80 (c) 100 (d) 120 
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© (6) £2 If the lengths of two corresponding sides in two similar polygons аге 12 cm. » 


16 cm. and the area of the smaller polygon = 135 cm? then the area of the greater 


polygon «+++ cm? 
(a) 24 (b) 180 (c) 240 (d) 200 

© (7) Ifthe ratio between perimeters of two similar polygon is 5 : 7 and the area of the greater 
polygon is 245 cm? > then the area of the smaller polygon equals ---------- cm? 
(a) 125 (b) 175 (c) 343 (d) 480.2 

( 8 ) The ratio between two corresponding sides of two similar squares is 3 : 4 » if the area 

of the greater square is 48 cm? ; then the area of the smaller опе = cm? 
(a) 16 (b) 12 (c) 20 (d) 27 

© (9) The ratio between the lengths of the diagonals of two squares is 2 : 5 » if the area of 
the smaller one is 4 cm? › so the area of the greater one is === cm? 
(a) 25 (b) 16 (c) 10 (d) 20 


(10) The ratio between the areas of two similar polygons is 9 : 25 and the length of one 


side of the smaller one is 3 cm. » so the length of the corresponding side in the greater 


(a) 25 (b) 2 (c) 75 (d)s 

© (11) If the ratio between areas of two similar triangles equals 9 : 25 and the perimeter of the 
smaller triangle is 60 cm. » then the perimeter of the greater triangle equals эз: 
(a) 60 (b) 80 (c) 100 (d) 120 


(12) The areas of two similar polygons are 100 cm? » 64 cm. If the perimeter of the first is 


60 cm. » then the perimeter of the other polygon = ст.7 
(a) 38.4 (b) 40 (c) 42 (d) 48 

(13) 2 If A ABC ~ A DEF: а (A ABC) = 9 a (A DEF) and DE = 4 cm.» then AB = e+ cm. 
(a) 4 (b) 12 (с)9 (d) 36 


© (14) The ratio between the diameters of two circles is 3 : 5 » if the area of the inscribed 


square in the smaller circle is 27 cm? › then the area of the inscribed square in the 


greater circle equals ---------- ст 
(а) 45 (b) 50 (с) 75 (а) 100 

© (15) The ratio between two corresponding sides of two similar polygons is 3 : 4 » if the 
sum of its two areas is 150 cm? 5 then the area of the smaller polygon = + cm? 
(a) 54 (b) 96 (c) 75 (d) 52 


Exercise 3 


- 


= 3 @Remember @Understand ФАрріу «ә Higher Order Thinking Skills 


© (16) The ratio between the lengths of two corresponding sides in two similar polygons is 
5 : З and the difference between their areas is 32 cm? » then the area of the smaller 
polygon 1$ «++ cm? 


(a) 18 (b) 50 (c) 32 (d) 16 


area of polygon M, 9 
1 (17) If the polygon M, ~ the polygon M, and 


area of polygon M, — 16 
»then it means that === 


(a) the sum of their areas = 25 square units. 
(b) the ratio between the two corresponding sides = 9 : 16 
(c) the scale factor of the similarity e M, to M, 


- 16 
(d) the perimeter of polygon M, = i the perimeter of polygon M, 


(18) £3 If the polygon ABCD ~ the polygon ABCD › = i 
diei a (the polygon ABCD) 4. perimeter of (ABCD) _ 
И аай 
a (the polygon ABCD) perimeter of (ABCD) - 
2 4 у 5 4 
(a) 3 (b) = (c) 9 (d) 9 
© (19) In the opposite figure : 
If AB = см. › ВЕ = 5 cm. › ED = 7 ст. 
a(AABE) ш(/ АВЕ) _ 
» then -VA CDE) х (2 DCE) = 
9 25 9 
(а) 49 (b) 49 (c) 55 
© (20) In the opposite figure : 
If DE // BC ,DE=4cm. ; BC 29 cm. 
a(A ADB) pin: 
»then a (A ABC) = 
16 81 
(a) Br (b) 65 
65 16 
(c) эт (d) 65 A 
© (21) In the opposite figure : 
If AX : ХВ=5: 3 ,a (A ABC) = 25.6 cm? Y x 
> then a (A AXY) =: cm? J А 
(а) 10 (б) 16 (с) 41 (4) 65.5 
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© (22) In the opposite figure : 


If BE // DC 
than the area of A ABE Ee 
à the area of trapezium BCDE 
ax 1208: 8, С 10cm. D 
(a) $3 (3 
Jen 9» 
(c) 16 (d) 55 
© (23) In the opposite figure : 
DE // BC › the area of A ADE = 8 cm? А5, 
Е р 
» then the area of the figure DBCE = .......... ст? Yo, 
(a) 27 (b) 64 С B 
(c) 24 (d) 16 
© (24) In the opposite figure : Г. 


If the area of the figure ABED = 42 cm? 
р 
» then the area of A CED = eevee cm? 


(a) 8 (b) 12 С 4cm. E бет. В 
(с) 16 (d) 20 
^ (25) In the opposite figure : X 
а(А ХАВ) _ 
taxe tm T Е 
ay 5 
(a) 3 (b) 3 | 
Е 
9 4 oa 
(©) 55 (d) = РА Y 
© (26) In the opposite figure : 
IURE). oie 
a(A ACB) | 
5 2 
w$ OE 
5 1 
(с) 2 @ 4 
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5 (27) In the opposite figure : 
If the area of A AXY = 10 cm? 
» then the area of the shape XBCY =з cm? 
(a) 40 (b) 20 
(c) 30 (d) 10 
© (28) In the opposite figure : 
If the area of A ABC = 45 cm? 
› then the area of AAXY = cm? 
(a) 22.5 (b) 90 
(c) 5 (d) 15 


? (29) In the opposite figure : 


If the area of the shape ACDE = 3 times the area of A EBD 


»then BC =... em: 
(a) 7 (b) 8 

? (30) In the opposite figure : 
a (А ADC) = 160 cm? 
› then a (A ADB) = +--+ cm? 
(a) 40 
(c) 120 


| (31) In the opposite figure : 


AD is a tangent segment to the circle passes through 


the vertices of A ABC »3 AB=4AC 


a(AACD) _ 


»then a(AACB)" 


(a) 5 (b) 4 


$ (32) In the opposite figure : 


If the polygon ABCD ~ the polygon AEFG 
and the area of the polygon ABCD = 32 cm? 


» then the shaded area = ........-. cm? 
(a) 72 
(c) 40 
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(c) 9 (d) 10 
(b) 90 
(d) 320 
A 
B f y D 


© 16 


(b) 48 
(4) 16 


© (33) In the opposite figure : 


ABCD is a parallelogram › АЕ: EB 24:3 


„а(А ADE) = 32 cm? 5 then a (A DFC) = 
(a) 18 
(c) 24 


$ (34) In the opposite figure : 

АВП СО = {Е} 

‚а (A ACE) =900 cm? 

> then area of A DEB =з cm? 
(a) 1080 

(c) 1296 


5» (35) In the opposite figure : 
ABCD is a cyclic quadrilateral 


in which : АВ = 8 cm. › CD = 12 ст. 
„Шеп a (A AEB) : а (A DEC) = ......... 


(а) 3:2 
(с) 4:9 


Essay questions 


(b) 1208 
(d) 1218 


(b) 2:3 
(d)9:4 


The ratio between the two perimeters of two similar triangles is 3 : 2 and the sum of their 


« 90 ст?» 40 em? » 


© 
ы is 130 cm? Find the area of each of them. 


The ratio between the lengths of two corresponding sides in two similar polygons is 1:3 


о 
Let the difference between their areas be 32 cm? › so find the area of each. «А cm?» 36 cm?» 


In the opposite figure : 
E 
If AB// DC » AC // DE » 
23 
АВ = 5 DC 
› area of A DCE = 16 cm? 


» find the area of : A ABC 


« 36 ст: » 
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If the area of A ADE = 60 cm? , find the area of the trapezium DBCE 


(2) ABC is a triangle sD САВ where AD=2BD , ЕЕАС where DE // BC 


«75 ст: 


ABC is a triangle ›АВ = 8 ст. » AC=6cm, › D C AB where AD = 3 cm. 
© 


a(A АРЕ) 


E EAC where EC =2 cm. Find: а (figure DBCE) 


ыі 


а (ће polygon ABCD) _ (BX)? 


Prove that : < = 
а (the polygon ABCD) (ВУ)” 


|6) ABCD , ABCD are two similar polygons whose diagonals intersect at X » У respectively 
© 


0 In the opposite figure : 

ABC is a triangle where BC = 9 cm. 
and D € BC where BD = 6 cm. 

If m(Z BAD) = m(Z С), 

then prove that : A ABC ~ A DBA 
and find the length of : AB 

Find also : The ratio between 


the area of A ABC and A DBA 


C 3cm. D 6cm. 


«3,16cm. 53:2 


» 


0 In the opposite figure : 
ABCD is a parallelogram » x = i 


‚ a (A BEO) = 9 cm? 


Find : The area of the parallelogram ABCD 


z 
«108 em: 


» 


{1 In the opposite figure : 


ABCD is a parallelogram 

ES АЕ _ 3 
,ECAB where p = 5 
‚РЕПСВ={Е} 
(1) Prove that : A DCF ~ A EAD 
a (A DCF) 


(2) Find : EAD) 
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{ © ABCD is a parallelogram » X CAB »X& AB where BX =2 AB 5 Y ECB » 
7 CB where BY = 2 BC the parallelogram BXZY is drawn. 
[] 


а (parallelogram ABCD) _ 1 
a (parallelogram XBYZ) 4 


Prove that : 


t3 ABCD › XYZL are two similar polygons. If M is the midpoint of BC and N is the 
midpoint of YZ 
» prove that : a (polygon ABCD) : a (polygon XYZL) = (MD)* я (NL)? 


AB ; CD are two non intersecting chords of circle M 
If ABN CD = {Е} ,AC=3BD 


. a (A EBD) ‚Л, 
> find : AECA) d 


M >N are two touching externally circles at A » the two secants from A are drawn to 
intersect the circle M at B » D and intersect the circle N at C ; E 


„a (A ABD) (BD? 
Prove that : а (АСЕ) = (СЕЎ 


ABC is a triangle inscribed inside a circle » draw АР to bisect Z A and intersect BC at D 


If ABC ~ A XYZ » AD » XL are their corresponding heights 
» prove that : BC x XL=AD x YZ 


Prove that : The ratio between the areas of the two similar triangles equals the square of the 
ratio between : 
(1) Two corresponding heights in them. 


( 2) The lengths of two corresponding medians in them. 


1 ABC is a right-angled triangle at B. The equilateral triangles ABX › ВСУ »ACZ are 
drawn. Prove that : a (A ABX) + a (А ВСУ) =a (А ACZ) 


Œ ABC is an inscribed triangle in a circle where ав = + ‚ from В a tangent is drawn to 


| 

| 

| 

and the circle at E 

|= that : a (A ABE) : а (AADC) : а (А BDE) = (EB)? E (CD) H (Ер)? 
| 

| 

| 


the circle to intersect AC at Е 


a(A ABC) _ 


A ah. 
Prove that : a(AABE) = 16 
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(E) ABCD is a trapezium in which AD // BC Draw XY // AD to intersect AB at X and CD 
$ 
at Y such that the trapezium is divided into two similar polygons AXYD and XBCY 


a (polygon AXYD) а (А ABD) 
a (polygon XBCY) ` a (A BDC) 


Prove that : 


20) A ABC is right-angled at A › AD LBC intersecting it at D. The two equilateral triangles 
АВЕ › CAF are drawn outside the triangle ABC 
Prove that : ( 1 ) The polygon ADBE ~ the polygon CDAF 


a(the polygon ADBE) _ BD 
a (the polygon CDAF) CD 


21 1 ABC is a right-angled triangle at В 5 BD 1 AC to intersect it at D. The squares AXYB 
T » BMNC are drawn оп AB 5 BC respectively outside the triangle ABC 

( 1 ) Prove that : The polygon DAXYB ~ the polygon DBMNC 

(2) ПАВ = бст. › АС = 10 см. 


9 


› find : the ratio between areas of the two polygons. “76” 


dà ^ ABC is a triangle in which АВ, BC › AC are corresponding sides to three similar 
polygons X » Y „7. drawn outside the triangle respectively. If the area of the polygon 
X = 40 cm? , the area of Y = 85 cm? › the area of Z = 125 cm? 


» prove that : A ABC is a right-angled triangle. 


28, ABCD is a quadrilateral › Е EBD , draw EF // DA to intersect AB at F 5 
$ 


draw EM // DC and intersects BC at M 


Prove that : a (the polygon BMEF) : a (the polygon BCDA) BA x BC 


g 11 ABCD is a square » АВ ; BC . CD , DA are divided in ratio 1 : 3 by the points 
ә 


Х,Ү Z »L respectively. 


А РТУ 5 у а (the square XYZL) Эс) 
Prove that : ( 1 ) XYZL is a square. ТЕ (the square ABCD) ^ 8 


Ds In the opposite figure : 
и ЕЕ 

AB , CD are two parallel chords 
in a circle , AB N YD = {x} 


a (A DBX) _ (ХВ)? 


Р that : == = 
тәр a(ACYB) (ВУ 
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Choose the correct answer from those given : 


* (1) In the opposite figure : 

If the area of (polygon DYFC) = 40 ст? 

» the area of (polygon ЕЕВС) = 32 ст? 

› the area of (A AFY) = 5 ст? 

» then the area of (A AEF) = «+ cm? 

(a) 3 (b) 4 (с) 5 


( 2 ) In the opposite figure : 
If the area of (A AXY) = 40 cm? 
› the area of (A DZM) = 13 cm? 
» the area of (the polygon XBCY) = 50 cm? 


Then the shaded area = ee cm: 

(a) 77 (b) 92 (c) 104 (d) 112 
( 3) In the opposite figure : 

If AB 2 3 AD » and the area 

of A ADE = 6 cm? 


»then the shaded area = «+--+. cm? 
(a) 12 (b) 24 е в 
(с) 48 (d) 96 


$ (4) In the opposite figure : 
If the area of the polygon DXYE - 30 cm? 


» then the area of the polygon XBCY = +++ cm: 
(a) 12 (b) 16 
(c) 18 (d) 20 


( 5 ) In the opposite figure : 
If M is the point of intersection of medians of A ABC р, 
» MD // AB and the area of A АВС = 36 cm? 


» then the shaded area = сс ст: e B 
(a) 27 (b) 28 
(c) 32 (d) 33 
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> ( 6 ) In the opposite figure : 
If the area of A DEF = 6 cm? 


»then the shaded area = ---------- cm? 
(a) 27 (b) 36 С1ст.Е Зет. D 5cm. B 
(c) 48 (d) 54 


s (7 )IfA ABC ~ A DEF and AB = X cm. » DE = (X + 1) ст. › the area of 
ДАВС = (X + 2) cm? 5 and the area of A DEF = (X +7) cm? , then the value 
hf Xa v 


(a) 4 (b) 3 (c)2 (d) 1 
7? (8) м the opposite figure : 
If DE // BC 5 EF // AB, 2D = 2 


DB 3 
> then ES Sins 
@ 55 (b) 16 
© 25 @ 43 


9 (9 In the opposite figure : 
ABCD is a square of side length 6 cm. 


3DEZEF-FC 

» then the area of (polygon XYFE) =з cm? 
(a) 6 (b) 8 
(c) 10 (d) 12 


> (10) In the opposite figure : 


a + y TZ-eeee 
(a) 15 (b) 18.2 
(c) 22 (d) 222 Жой. Yem 


э (11) In the opposite figure : 
BCDF is a rectangle › the area of (A ABE) = 2 cm? 
› Ше area of (A BEF) 23 cm? 
» then the shaded area = cm? 
(a) 5 (54. (c)6 
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* (12) If the scale factor of similarity of the polygon P, to the polygon P, is 5 and the scale 


factor of similarity of the polygon P; to the polygon Р, is i » Which of the following 


relations is correct ? 
(a) Area (P,) + Area (P5) = Area (Ру) 
(b) Area (Ру) + Area (P4) = Area (P5) 
(с) Area (P) +} Агеа (P,) =} Area (Р.) 
(d) Area (P) +f Area (P,) =1 Area (P,) 


[2] AB is a diameter in a circle »C belongs to the circle » X C AB where AX = ВС, 
draw XY // BC and intersects AC at Y 
Prove that : a (A ABC) a (the polygon XBCY) = (АВ)? : (АС)? 


In the opposite figure : 
Two intersecting circles at A › В 
» AC is a chord in one of the c 
two circles and touches the other at A » 
AD is a chord in the second circle and touches the first circle at A 
If ABN CD = {Е} 
СЕ _ (АС)? 


prove that : — = = 
ý ED (АБ)? 


[4] In the opposite figure : 

= ыст 
Two squares are drawn › one of them is inside a circle 
and the other is outside the circle. 


Find the ratio between their areas. —| 


le 
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Exercise 3 


CJ 


Exercise 


Test yourself Г 


v 


From the schoolbook © Remember @Undersiand — O Apply b Higher Order Thinking Skills 


Заа Multiple choice questions 


Choose the correct answer from those given : 


© (1) In the opposite figure : 


(a) 3.5 (b) 14 
(c) 6 (d) 12 


© ( 2)In the opposite figure : 
AB(|CD- {М} AM 26cm. 
› МВ = 18 см. » CM = 3 Х см. 


> ОМ =4 X cm. › then CD = ст. 

(a) 3 (b) 9 

(c) 18 (d) 21 
* (3 )In the opposite figure : 

БӨРУ 

(a) 6 (b) - 6 

(c) 6 (d) 36 
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( 4) In the opposite figure : 


D 
(a) 6.5 (b) 13 м 
(с)6 (d) 36 ы 
E 


© (5) In the opposite figure : я r 
If AB › CD are two chords in the circle › Q 
ABN CD = {0} , AO = (5 sin Ө) ст. 
»OB = (2 csc Ө) cm. › OC 22 cm. › then X = ........-. cm. B D 
(a) 5 (b) 10 (c) 1s (d) 1043 
© (6) In the opposite figure : y 
If AE = 5 см. »CE=8 cm. 
‚ПЕ = 10 см. » BE = (X + 1) em. 
› then X= ve ст. 
(а) 12 (b) 14 
(с) 16 (4) 15 
© (7) In the opposite figure : 
ABN СЮ = [E] ‚АЕ=4 см. 
› ЕВ = бст. › ОЕ = (X + 1) ст. 
‚›СЕ=(Х- 1) ст. › then X = + cm. 
(а) 5 (b) 6 
(c) 4 (d) 7 b 
* (8)Inthe opposite figure : 
The radius length of the circle = cm. 
(a) 9 (b) 4.5 B Е А 
(с) 6 (d) 6.5 ME 
* (9)Inthe opposite figure : c 


(a) AD x DB (b) AD x DE pe М 
(c) AD x BE (d) AC x BD y 


Exercise 4 
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(10) In the opposite figure : 
A semicircle of centre M »then X = ---------- cm. 
(a) 5 (b) 7 (c) 8 
(11) In the opposite figure : 
If AB = 7 см. »BE=5cm. »DE=6cm. 
» then the length of CDs cm. 


(a) 6 (b) 5 (c) 4 


(12) In the opposite figure : 


(a) 6 (b) 5 (c) 4 (d) 3 


| 
| (13) In the opposite figure : 
If DE = DC ; EB 2 см. › АВ = 7 em. 
» then the length of EC =... ст. 
(а) 6 (b) 4 
(c) 5 (d) 3 
| (14) In the opposite figure : 


If DC = MB › then the circumference 

of circle M = = cm. 

(a) 15 Л (b) 18.1 
(c) 20 7t (a) 24.00 


(15) C3 In the opposite figure : 


(a) 5 (b) 6 
(c) 3 (d) 9 


(a) 4.8 (b) 5.6 (c) 4.2 
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© (17) In the opposite figure : 
The area of the circle M = +-+- cm? 
(a) 6 Jt (b) 18 7t 
(c) 246 x (6 x 
(18) In the opposite figure : 


BA i is a tangent › BC 2 9 cm. › CD =7 ст. 
› then АВ =. ст. 


(а) 63 (b) 144 
9 
(с) 12 (d) 16 


(19) In the opposite figure : 


| 
| If ABisa tangent segment to circle M 


» then the circumference of circle М = 

(a) 6 t (b) 9 7t 

(c) 12 70 (d) 15 7t 
(20) In the opposite figure : 

The length of the radius of circle M = cm. 

(a) 2 (b) 3 

(c) 4 (d) 5 


(21) In the opposite figure : 


The circumference of the circle = --------- cm. 
(a) 443 x (b) 843 x 
(c) 8 7t (d) 4 7t 


* (22) In the opposite figure : 


Хе КО cm 
(a) 12 (b) 18 
(c)4 (d) 6 


C 
B Av3cm. A 
D 
В вст. А 
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Exercise 4 
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UNIT 


А vA 
© (23) In the opposite figure : 4 


In a circle M 5 If AB isa segment tangent Zh 

› AD 24cm. › ОС = 12 ст. c B 

» then the radius length of circle M = cm. t 

Q)4Y3 (b) 1613 

(c) 843 (d) 2445 
(24) In the opposite figure : 

AMB is a right-angled triangle at M 


the raduis of the circle = 3 ст. › AD = 1 cm. 


»then ВС =... ст. 
ER TM (Q5 (d)3 


© (25) In the opposite figure : 


(a) 6 (b) 4 
(c) 3 (d) 5 
% (26) In the opposite figure : 5 
A » В » D are three points on a circle whose centre is M 
If C is the midpoint of AB 
0 ›М „С are collinear » A С В 


АВ = 24 ст. » ОС = 18 ст. 
» then the radius length of the circle = .......... cm. 
(a) 9 (b) 8 (c) 12 (d) 13 


* (27) In the opposite figure : 


ABCD is a cyclic quadrilateral if ---------- 


ВА _ ED 
(à) EB = ЕС 

ВА _ ED 
(b) АВ DC 


(c) AF x FD = BF x FC 


(d) EA x EB = ED x EC 
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© (28) In the opposite figure : 


(a) 48 
(c) 40 


© (29) In the opposite figure : 


(c) 10 
© (30) In the opposite figure : 


If DE = 2 cm. ОЕ = 9 ст. › 
ВЕ = бст. › АВ = МЕ > 


ACisa segment tangent » then AC = 
(a) 2 
(c) 4 

© (31) In the opposite figure : 

AB isa tangent to the greater circle 


› AD is a tangent to the smaller circle 


(a) 4 (b) 5 


© (32) In the opposite figure : 


› then ХУ = ee ст. 
(а) 4 
(c) 8 
© (33) In the opposite figure : 


(a) (АВ)? = AC x AD 
(b) (AB)? = AE x AF 
(c) AE x AF - AC x AD 
(d) AC x CD = AE x EF 


All the following statements are true except 


(b) 42 
(d) 24 


(b) 8 
(d) 12 


(c) 6 


Two circles M and N are intersecting at A and B 


„ХҮ isa tangent to the circle M, if AX = BC 


(b) 6 
(d) 9 
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© (34) In the opposite figure : 


(а)]7 
(с) 347 


© (35) In the opposite figure : 


N+ y Senet cm 
(a)9 (b) 18 (c) 22 
(36) In the opposite figure : 
two concentric circles at M 
» ABisa tangent to the bigger circle 
» AE isa tangent to the smaller one 
»AD=4cm. and DE = 2.5 em. › then AB = cm. 
(a) 6 (b) 5 (c) 4 
* (37) In the opposite figure : 
AB t cm 
(a) 4 (b) 5 
(c) 6 (d) 8 


© (38) In the opposite figure : 
(a) 8 

(c) 4.8 

* (39) In the opposite figure : 
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AB is a tangent segment to the circle » then X =з 


(b 217 
(d) 447 


(b) 6 
(d) 5 
(b) 3 
(d) 5 

Е 2, 

Ka 

D < ЕЯ 
(b) 3.2 o 
(d) 3 о Sem. С 3cm. B 


р а 
| Explain your answer. 


% (41) In the opposite figure : 


(2) 


C3 In which of the following figures , the points А , B , C and D lie on a circle ? 


(4) 


Е 4em. D Sem, С 


UD PTR WOE 


a LO In which of the following figures , ABisa tangent segment to the circle which 


T passes through the points B , C and D ? 


( 1) А__4ст. В 
% 
E 


© 
% 


(2) 


(4) 


(5) 


XL 
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Exercise 4 
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UNIT 


In the opposite figure : 


XA is a tangent to the circle M at A 


where XA = 15 cm. If XB = 9 ст. 


» calculate the length of the radius of the circle. 


«Вет. » 
1 The length of the radius of a circle of center O is 4 cm. Assume a point M such that 
МО = бст. Let MB be drawn to intersect the circle at A and B » where AC MB 
If MA 23 cm. »s0 find the length of : AB « 32 cm. » 


a AB and CD are two intersecting chords at E in a circle. If the lengths of AE ; BE , CD 


respectively are 5 cm. » 6 cm. » 11.5 cm. » calculate the lengths of : EC, ED 


« 7.5 ст. »4 em.» 


ü In the opposite figure : 


If AB isa tangent segment to the circle at В » 
C is the midpoint of AD > 

AB= 52 ст. 

» find the length of : AD 


[7] In the opposite figure : 
о 


AB is a diameter in the circle М › 


AD is a tangent to the circle at A 


Find the area of the circle M « 48 JU em? » 
In the opposite figure : Y 
Two circles are touching internally at point Y » c * 
УХ is acommon tangent to the two circles. D 
Prove that : хе 

XB XD 
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[9] In the opposite figure : 
D 


AC is a tangent segment to the circle › У р 
АВ = ОМ ,ЕМ=2ст.› 
МЕ = 9 ст. › NB = бст. 
Find : ( 1) The length of AC F 
(2 )a(A ACB): a (A ADC) «бет. » 1» 


In the opposite figure : 
Prove that : 
One circle passes by 


the points A » B » and D 


c In the opposite figure : 


LEXY where XL = 4 cm. » 
YL-28cm.MCXZ 

| 

| 


where ХМ = бст. › ZM = 2 ст. 


Prove that : ( 1 ) A XLM ~ A XZY ( 2) LYZM is a cyclic quadrilateral. 


ШАВ ПСР = {Е} › AE- ў; BE » DE- 2 ЕСИВЕ = 6cm.and СВ = 5 cm. 


Prove that : The points A › B › C and D lie on one circle. 


In the opposite figure : 


The two circles touch each other externally at X » 

AD intersects one of the circles at A and B AN 
E CET. 

and the other one at C and D 


Let the common tangent to the two circles at X intersect AD at N 


NB ND 


Prove that : = 
NC NA 


1 Two circles are intersecting at A and В » C C AB and се AB ; from C the two 
tangent segments CX and CY are drawn to touch the circles at X and Y respectively. 


Prove that : CX = CY 
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B LO In the opposite figure : 
M and N are two circles touching externally at E 


> AC touches the circle M at B and touches 


the circle N at C › AE intersects the two 
circles at F and D respectively » 
where AF = 4 cm. › ЕЕ = 5 cm. › ED = 7 ст. 


Prove that : B is the midpoint of AC 


ABC is an acute-angled triangle » AD » BE are two intersecting heights at F 


AExAC AD 


Prove that : = 
BFxFE FD 


A circle of centre О and its radius length equals 8 cm. » М is a point where MO = 12 cm. » 
from M a secant is drawn to intersect the circle at A and В where AC MB 


If AB = 11 cm. 
» find : ( 1 ) The length of MA 


( 2 ) The length of the tangent segment to the circle from M « 5 ст. 5415 ст.» 


— ABC is a triangle D C BC where BD = 5 ст. and DC = 4 cm. If AC = 6 cm. 
» prove that : 
(1)ACisa tangent segment to the circle passing through the points A » B and D 


(2) ДАСО ~ ABCA ( 3) Area of (A ABD) : area of (A ABC) = 5:9 


1 Two concentric circles at M » the lengths of their radii аге 12 cm. and 7 cm. 
AD is a chord in the larger circle to intersect the smaller circle at B and C respectively. 


Prove that : AB x BD = 95 


11 ABCD is a rectangle in which AB = 6 cm. and BC = 8 cm. › BE L AC and intersects 
AC at E and AD at F 


( 1 ) Prove that : (ABY -AFxAD 


( 2.) Find the length of : AF dni 


вв 


E 
о 
о 


Я] AB is a chord of length 8 cm. in a circle of centre M › MC 1 AB to intersect it at C and 
$ 
intersect the circle at D. If CD = 2 cm. » calculate the length of the radius of the circle. 


«Sem.» 


AB is a diameter in a circle » C C AB > CX L AB to intersect the circle at X DE is 


a chord drawn in the circle passing through point C. Prove that : (ХС)? = DC x CE 


AB is a diameter in a circle › CD is a chord in it perpendicular to AB to intersect it at N 
The two chords AE and AF are drawn in two different sides from AB to intersect CD 


at X and Y respectively. Prove that : AX x AE = AY x AF 


In the opposite figure : 
==, ===. В, Y 
A is a point outside the circle M » AB and AC are tangents р [> 


Af 
кеч 


ВСПМА={р} e 


to the circle » AY intersects the circle at X and Y 5 


Prove that : AX x AY = AD x AM 


AB is a diameter in a circle »C C AB. ›С is located outside the circle where BC = AB › 
CDisa tangent to the circle at D » AD is drawn to intersect the tangent of the circle from 


point B at E 


Prove that : (CD)? = 2 AD x AE 


26 ABC is a triangle » AD bisects Z BAC and intersects BC at D ›Е € AD where AD = DE 
If (AD? = DB x DC 
› prove that : ( 1) A ECD ~ A EAC 


(2) (EC 2 2 (ED? 
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—_ Third \ Higher scis N 


Е) Choose the correct answer from those given : 


5. ( 1 ) In the opposite figure : 


D 
A semicircle M C а 
› МЕ = Е” ›ЕС = 3 ст. , АЕ = 8 ст. [dm 


B M A 
> then МЕ = .......... ст. 
үл (542 
(922 «8 


% (2 ) In the opposite figure : 
A circle M of diameter length 12 cm. 
»MC=CB ›АС = (ВС + 1) ст. 


› then АВ = .......... ст. 3 
ay (b) 6 
(c) 8 (d) 9 


© ( 3)In the opposite figure : 
If AB is a diameter in circle M 
; СХ , DY are two tangent segments of circle M 


‚АВ = 30cm. CX = 8 em. » DY = 20 em. 


, then DC = .......... cm. 
(a) 2 (b) 6 
(e) 8 (d) 10 


< (4)In the opposite figure : 
Two intersecting circles at C ; E 
» BE touches the larger circle at E 


If AF = 3 см. › ЕС = 4 cm. › СО = 5 ст. 


> then BE = -......... cm. 
(a) 9 (b) 8 
= (d) 6 
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Å (5) In the opposite figure : 


Two circles touching internally at В › AB , AD 


are two tangents to the smaller circle at B » D 

If CD=1cm.,DE=2cm.,AB=Xcm. АХ B 
› then X= ve ст. 

(а)2 (b) 3 

(c) 2.5 (d) 3.5 


$ ( 6 ) In the opposite figure : 
AD , AB are two tangents at D » B respectively 
CE intersects the circle at E »D 


If CE=3 cm. › ЕР = 18 ст. 


› then (AC - AD) = + cm. 


© (7) In the opposite figure : 


AB is a diameter in a semicircle M 

› Шепг = .......... ст. 

(a) 9 (b) 12 (с) 18 
© (8) In the opposite figure : 


Ge aus cm 
(a) 9 (b) 10 
(c) 11 (d) 12 


2 (9) In the opposite figure : 
If DY 26cm. айй 2Ё. = 2 
EY 


3 
A 
s then СХ = vee сш. в 
Дх 
в) (b) 3 ij 
Pp B 
di (45 
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UNIT 


< (10) In the opposite figure : 
AB is a diameter in circle M ;E € BA to find the radius 
length of the circle it is sufficient to have ===- 
(a) the perimeter of A EBC = 26 cm. only. 
(b) the perimeter of A EMC = 20 cm. only. 


(c) (a) » (b) together. 


(d) nothing of the previous. 


© (11) In the opposite figure : D < 
The radius length of semicircle М is 10 cm. 


„Шеп ED = eere» cm. В 10cm. M А 
а) 50. 55. 57 59. 
(а) 13 (b) 13 (с) 43 (d) 13 
% (12) In the opposite figure : B Bem.A 
Е 
$ 


ABisa tangent to the circle at B 
» AB = 8 cm. › АС is a secant to the circle M 
at C and D › then the radius length of the circle M is «+--+ cm. b 


(a) 5 (b) 10 (c) 12 (d) 8 


ABC is a triangle in which: АВ = 60 mm. » АС=40 mm. » BC = 45 mm. » take 
T point D € AB where AD = 16 тт. › EC AC where AE = 24 mm. 
( 1 ) Prove that : AADE — A ACB and calculate the length of DE 
(2)IFDE() BC = {N} > prove that : A DNB ~ A СМЕ and calculate the length of 


each of : EN › NC « 18 mm. › 21.6 mm. » 14.4 mm. » 
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Life Applications on Unit Three 


£11 From the school book @ 


а 5.6 cm. ——_» 4-2.6 cm,» 


LO The opposite figure shows the floor plan of 
a house with a drawing scale 1 : 150 Find : 


(1) The dimensions of the reception. 
( 2) The dimensions of the bedroom. 


-—34cm.—- 


( 3) The area of the living room. 
( 4 ) The area of the house floor. 


A man of height 1.8 m. stands against 

a light pole » at a distance 2 m. 

from its base. When the light is switched on 
» the length of the man's shadow is 2.4 m. 


Find the height of the pole. 


= 24 m. ———e a2 m 


«33 т.» 


CO Find the distance X іп each of the following : 
(1) | (2) 


Horrya st. 


«30 m.» t «32m.» 


A man wanted to know the height of a dinosaur in one 

of the museums › he put a mirror 10 metres away from 

the foot of the dinosaur » then he moved back until he 

could see the head of the dinosaur in the mirror. At this à 
moment he measured the distance from the mirror » Reflection! pem 
it was 2 m. and the height of the man was 1.8 m. "at 
Given that the measure of the incidence angle equals 
the measure of the reflection angle » calculate the height =" 10m = 


of the dinosaur. «9m.» 


165 


E 
z 
> 
FJ C The opposite diagram shows the location of 


a gas station. It is required to be build on a highway 
at the intersection of a road that leads to city C and 
perpendicular to the highway between the two cities 
A and В › given that the highway between A and C is 


perpendicular to that between B and C 


( 1 ) How far is the gas station from city С? 


( 2.) What is the distance between B and С? «4km. 445 km. » 


(J One of the architects found relics archaeological piece of wood is part 


of a circular wooden disc » this engineer wanted to know the length of 


the radius of the disc » so he appointed two points A » B on the circle D 
» he found that АВ = 10 cm. » then from the point C which is the NP cw 
midpoint of AB he draw CD L AB , he found that CD = 2.5 cm.» — ^ som € Sem. 


so he could find the length of the radius geometrically. 


How he could so ?! « 6.25 ст. » 


11 In one of the coastal areas » there is a ground layer in the 
form of a natural arc. The geologists found that » it is an arc 
of a circle » as in the opposite figure. Find the length of the 


radius of the circle arc. 


«45 m.» 
The opposite figure illustrates a plan of a circular ед 
garden involving two intersected roads at a fountain. X 
c. . * " му ж Entrance [) 
How far is the fountain from the entrance C ? \ у 
«8m.» 


In the opposite figure : 

A road touches a circular lake » one of the engineers of the 
electricity company wants to put two light poles » 

one is on the road and the other lies in other side of the lake 
and joined between them by an electric wire. 


Show how to find the length of this wire. 


166 


Parallel lines and proportional parts. 


Talis’ theorem. 


Angle bisector and proportional parts. 


Follow : Angle bisector and proportional parts 
(Converse of theorem 3). 


Applications of proportionality in the circle. 


of the unit: Life applications on unit four. 


Exercise 


From the school book | @Remember @Understand @Apply 


Choose the correct answer from those given : 


© (1) In the opposite figure : 


| First : 1f 20 = 5. then АВ = mua 

| o3 (5 $ € 

| Second : IAE = i »then EN ян 
«т (5 $ () 2 
Third : Ife = + > then АР = T 
(a) 3 (b) 1.5 () 2 


ө ( 2) In the opposite figure : 
If DE // BC ; AD =2 cm. 
and AE = DB = 3 cm. 


» then the length of EC a «s cm. 
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(a) 3 (b) 4 (c) 5 


5 / 
(dz / 


(d) 


|ы 


(4) 


ыы 


(3) 1 In the opposite figure : n 
AB// DE ; AEM BD- [C] Jen, 
» AC 26cm. » BC = 4 cm. and CD = 3 cm. tom, 
» then the length of GE Sse cm. я 
(a) 5 (b) 4 (c) 4.5 (d) 3.5 
(4) In the opposite figure : 


All the following statements are true except +--+ 


AD _ AE AD _ DE 
(3) DB = EC (b BB ^ BC 
AD _ AE АВ _ AC 
(©) АВ AC (d 85 EC 


( 5) In the opposite figure : 
If BC // DE › then =+- 
(a) the shape DBCE is a cyclic quadrilateral 
(b) AABC ~ A ADE 
(c) AB x AD = АС x AE Е р 


АВ _ BC 
(d Вр = DE 


( 6) In the opposite figure : 
If DE // AC ; BE-3cm. › ЕС = 2 см. 


› then AD = -........- cm. 
(a) 6 (b) 4 
(05 (d)7 
( 7 ) In the opposite figure : 
DE // BC › then АЕ = -------- "m 
(а) 4 ст. (b) 5 em. 
(c) 6 ст. (d) 7.5 cm. с Е А 


( 8) In the opposite figure : 


If DE // BC › then 
a(A ADE) _ 
a(A ABC) — 


(a) 4 (4 Ox 43 
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© (9) In the opposite figure : ^ 
ccs: AXGAY 4 - x 
If XY // BC ABAC 5 d, 
› then AX = .......... ст. © B 
(а) 3 (b) 6 (c) 4.5 
© (10) In the opposite figure : 
DE // BC 5 then X= з. 
(a) 4 (b) 9 
(c) 12 (d) 3 
© (11) In the opposite figure : 
If DE// BC > then X= зз cm. 
(a) 2 (b) 3 
(c) 4 (d) 5 
© (12) In the opposite figure : 
If AB // CD › then X = e+ 
(a) 2 (b) 3 
(с) 4.5 (d) 6 
© (13) In the opposite figure : 
If DE // BC › then X = +0 
(a) 12 (b) 7 
(c) 5 (d) 4 
© (14) In the opposite figure : 
If A ABC in which DE // BC 
5 then Am eem 
(a) 242 (b) +3 
(c) 4 (d) +242 
© (15) In the opposite figure : 
If A ABC in which DE // BC 
„Шеп Х=.......... 
(a) – 5.5 or 3 (b) - 5.5 
А 7cm. 0(2Х+1)ст.В 
(c) 3 (d) 2.5 
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© (16) In the opposite figure : 
If XY // BC › then 

AC S eesse cm. 

(a) 15 

(c) 18 


If DE // BC › then 


© (18) In the opposite figure : 


(2572 


(с) 5 Х+5у 
© (19) In the opposite figure : 


„Шеп Х=.......... 
(a) 8 
(c) 4 


© (20) In the opposite figure : 


If M is the point of intersection 


of medians of AABC 


› Шеп 2 Х+у=.......... ст. 


(a) 2 
(c) 4 
< (21) In the opposite figure : 


If AB // CD ,2 AE =3 ED 


;BE- CE-4cm. 

› then BC =. cm. 
(a) 18 

(c) 24 


© (17) In the opposite figure : 


If AB // CD » then z = e 


ED // ВС , AD:AB 22:5 


(b) 16 
(d) 20 


(b) 25 
(d) 9 


Х+у 
2 
Х+у 
5 


(b) 


(d) 


(b) 6 
(d) 2 


(b) 3 
(d) 5 


(b) 20 
(d) 25 
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UNIT 
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$ (22) In the opposite figure : 


AD // BE // FC 

ə then HF = veee cm. 
(a) 3.6 

(с) 6.3 


© (23) In the opposite figure : 


If DE // BC , DF // BE 
„Шеп AF x AC = .......... 
(a) AE 

(c) (ОЕ)? 


^ (24) In the opposite figure : 


If DE // BC „апа DF // AC , then 
the length of EC = +... cm. 

(a) 12 

(c) 6 


© (25) In the opposite figure : 


ED // FB , a (A AEC) = 9 сп? 


»a (A CFE) = 16 cm? ‚АВ = 15 cm. 


s then AD = -........ cm. 
(a) 9.6 
(c) 8 = 


< (26) In the opposite figure : 
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If FD // AC and XE // AB 


(b) 4.8 
(d) 3.75 


(b) (AE)? 
(d) FE x EC 


(b) 18 
(d) 9 


(b) 5.4 
3 
(d) 6 7 


BD: DE: EC=4:2:5,AB=AC=33 cm. 


„Шеп AF + AX = ees cm. 
(a) 21 
(c) 39 


(b) 33 
(d) 42 


C4 cm. Е (x«5)em. B 


| 


Essay questions 


CO In each of the following figures › is DE// BC? 


p (2) (3) 
ЖА 
С 12cm. E 18cm. 
4) (5) (6) B 
D 
m 
B20cm.D 28cm. А. C9cm.E 15cm. А 


In the opposite figure : 
АР ПВС = {Е} ‚АЕ =5 сш. > 
ВЕ = 4 cm. › СЕ = 12 cm. and DE = 15 ст. 


Prove that : AB // CD 


Ш XY N ZL = {M} » where XZ // LY »if XM = 9 cm. › УМ = 15 cm. and ZL = 36 cm. 
» find the length of : ZM « 13.5 ст. » 


9 in the opposite figure : 

Гав ПВО ={A},X EAD ,Y EAE >» where 
XY // BC // ED » if AB=6cm. ,AC=5cm. › 
AD = 12 cm. and EY = 4 cm. 

» find the length of each of : AE » DX «10cm, 948 cm.» 
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of) UNIT 


- For each of the following , use the opposite figure and the given data to find the 
value of X (Lengths are measured in centimetres) : A 
(1)AD=4,BD=8 , СЕ= бапАЕ = Хх 
(2)AE=X,EC=5 ,Ар= X-2 and DB=3 B D 
(3)AB=21,BF=8 ,FC=6andAD=X 
(4)AD=X,BF=X+5 and 2 DB = 3 ЕС = 12 


6 || XYZ is a triangle in which XY = 14 cm. » XZ 2 21 ст. 4L € XY » where XL = 5.6 cm. 
and M € XZ where XM = 84 cm. Prove that : LM NYZ 


п LL In the triangle ABC »D ЄАВ , E € AC and 5 AE = 4 EC. If AD = 10 cm. and 
DB = 8 cm. »is DE // BC? Explain your answer. 


В| ABCD is a trapezium in which AD // ВС 5 its diagonals AC and BD are intersected at M 
© 


If AM 22,5 cm. » DB = туст, and MC = З em. 


» find the length of each of : MD апа MB «34cm. +4ст.» 


a In the opposite figure : 

If DF // BC » AD = бст. » 

Вр = 5 cm. › АЕ = 3.6 cm. and FC = 5.5 cm. 
» then prove that : DE // BF 


Q 11 ABCD is a quadrilateral » its diagonals are intersected at E. If AE = бст. » 
5) 
ВЕ = 13 cm. » ЕС = 10 cm. and ED = 7.8 cm. » prove that : ABCD is a trapezium. 


& In the opposite figure : 

\ АВС is a right-angled triangle at A 

( 1 ) Prove that : DE // BC 

( 2 ) Find the length of : BC « 18 em.» 


12) In the opposite figure : 
ABC is a triangle › in which XY // BC 


Е " АХ+АУ 3. 
1 Ве Som АУ =G em and = 5 
› find the length of each of : АХ ‚СУ «4.5 ст. sd em.» 
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Exercise 5 


ГП ABC is a triangle » D C AB » draw DE // ВС to intersect AC at E » then draw 
© 
EF // CD to intersect AB at Е Prove that : (AD)? = AF x AB 


a ABCD is a quadrilateral » E € AC » draw EF // CB to intersect AB at F > 
$ 
draw EN // CD to intersect AD at N Prove that : FN // BD 


(9 22 Prove that : The line segment drawn between two midpoints of two sides in a triangle is 
© 


parallel to the third side and its length is equal to a half of the length of this side. 


(3 ABCD is a parallelogram › E ЄВА, EG AB , draw EC to intersect AD at F » BD at M 
© 
Prove that : (СМ)? = MF x МЕ 


ABCD is a parallelogram ; E C CB , EC CB , draw DE to intersect ABatN ; 


then draw BG // ED to intersect CD at G 


Prove that : AD 66 
NB GD 


Г ABC is a triangle » D C AB » where 3 AD 22 DB and EC AC › where 5 CE=3 AC 
and AX is drawn to intersect BC at X » if AF 8 cm. and AX = 20 cm. where FE AX 


Prove that : The points D » F and E are collinear. 


44 ABC is a triangle »>DEBC > where Во = i and E C AD > where АБ = 2 »CEis 


drawn to intersect AB at X » DY // CX and intersects AB at Y Prove that : AX = BY 


In the opposite figure : 


ABC is a triangle in which : DX // AC EY // AB; 


s AD _ 3 A 
ВС = 13.5 см. › DB =5 ‚ЕС = 5 АЕ 


Find the length of : XY 


«2.1 cem. » 


| 
| 
| 
| 
| 


ABC is a triangle » D is the midpoint of BC › M € AD ; draw ME // AB to intersect BC 
Г at E › draw МЕ // AC to intersect BC at Е 


Prove that : D is the midpoint of EF if M is the point of intersection of the medians of 


ДАВС › ћеп prove that : EF = iBC 
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5 
E A 

ge In the opposite figure : 
E сенә. А dim. 

ABC is a triangle in which DE // BC е 

D 
Prove that: The areaofAADE _ The area of A ABE 
* + “The areaof AABE The area of A ABC 
С В 


[1] Choose the correct answer from those given : 


s (1) In the opposite figure : 


If ED // BC ›т(/ АБУ) = m (Z FDY) 
and ED = 10 cm. › BD = 15 ст. 


ə then AD = .......... ст. 

(а) 20 (b) 25 (c) 30 (d) 45 
© (2) Inthe opposite figure : 

If DF // BE › then to prove that 

DE // BC it is sufficient 


to get vere 

AD _ 3 = 2 
(а) Е only (b) AF x AC = (АЕ) only 
(c) (a) » (b) together (d) Nothing of the previous 


< ( 3) In the opposite figure : 
If DE // BC »DE=ycm. 
; BC=Xcm. ›апа 2 X?-3 Xy-5y?-0 
and АВ = 10 см. › then 
ВЕ ст. 
(а) 3 (b) 4 (c) 6 (9) 8 


© (4) In the opposite figure : res 
Two circles touching internally at A fe] 
А 
s then ED = -------..- cm. N 


(a) 2 (b)3 (c) 3.5 (d)4 PM 
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If the area of (A AEC) = 15 cm? 

» the area of (A EFC) = 9 cm? 

› АВ = 16 cm. › then AD = ст. 

(a) 6 (b) 10 С Е B 


& (5) In the opposite figure : A 
| (с) 12 (4) 13 


» (6 ) In the opposite figure : 


If DE // BC and the area 

of (A EBC) = 9 cm? 

» then the area of (A ADE) = cm? 

(a) 6 (b) 12 


(c) 18 (d) 27 


In the opposite figure : 


Ар = ЕЕ 


ЕЄАҮ, where 5p ‚ GE // XY // BC 


Prove that : F is the midpoint of DE 


ABC is a triangle » X is the midpoint of AB ; 
Y is the midpoint of AC »D EBX , 
{1 ABCD is a rectangle » its diagonals are intersected at M › E is the midpoint of AM 5 


Е is the midpoint of MC › DE is drawn to intersect ‘AB at X and DF is drawn to intersect 


BC at Y 
Prove that : XY // AC 
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SS Test yourself 


@Apply 


Higher Order Thinking Skills 


First \ Multiple chc е questions 1 


* (1)Inthe opposite figure : 


(a) AE: FC: MD 
(c) EB: BC: CD 


© (2) In the opposite figure : 


© ( 3) In the opposite figure : 
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Choose the correct answer from those given : 


ИРА = 21 cm. › МС = 5 cm. › ЕВ = 
› then AE = ........-. cm. 

(a) 3 

(с) 6 


и 
Tod 

(b) EB : BF: FM prse] 
(d) EB : EF: EM 

Tu] 
(b) 7.5 Р, 
(d) 12 A 

4 ст. 

(b) 5 
(4) 4 


© (4) In the opposite figure : 
If AD // EF // ВС »AE=4 cm. 
› ЕВ =6 cm. › DF = 2 cm. 
» then the length of OPES cm. 
(a) 2 (b) 3 (c) 4 


© (5) Inthe opposite figure : 
CD // EF // XY »CE=20cm. 
»DF= 15 см. › FY = 33 ст. 
» then the length of CX 2 еее cm. 
(a) 48 (b) 64 (c) 44 
( 6 ) In the opposite figure : 
If AD // XY // BC 5 then 
АХ = .......-.. ст. 
(a) 2 (b) 4 (c) 16 
( 7 ) In the opposite figure : 
If AD // BE // CF ,АВ =3 cm. 
$ 


› ВС = 5 см. › ОЕ = (Х + 1) ст. 
s EF =2 X см. › Шеп Х = + ст. 
(a) 3 (b) 4 (c) 5 


(8 ) In the opposite figure : 
ПАВ =ВС = CD» 
ХЕ = 12 ст. › then XZ = + 


(а) 4 ст. (b) YL (c) AC 
© (9) In the opposite figure : 

If BD= 14 cm. 

SACR Soie cm 

(a) 7 (b) 14 (c) 21 


(a) 12 (b) 6 (c) 14 


(d) 5 


(d) 21 


(d) 32 


(d) 8 


(d) BC 


(d) 28 
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© (11) In the opposite figure : 


(a) 10 (b) 20 
(c) 15 (d) 8 


(a) 2 (b) 3.5 

(c) 5 (d) 6.5 
(13) In the opposite figure : 

(a) 3 (b) 5 

(c) 8 (d)2 
(14) In the opposite figure : 

If X>2 then ee 

(a) y 23 (b) y »3 

(c) y <3 (d) y «3 
(15) In the opposite figure : 

If the given lengths in cm. 

› Шеп X+ y 2 ст. 

(а) 23 (b) 18 

(с) 41 (4) 51 
(16) In the opposite figure : 

If the given lengths in cm. 

› Шеп Xy 2 cm. 

(a) 5 (b) 7 

(c) 11 (d) 12 
(17) In the opposite figure : 

ВЕ 2 

DN 

(a) 3 (i 

© 3 @ 3 


< (18) In the opposite figure : 


ДА ст 
(a) 4 (b) 8 
(c) 12 (d) 16 


© (19) In the opposite figure : 
ЕВС = 35 em. СЁ = 4 
s then BE = eee cm. 
(a) 5 (b) 7 (c) 10 
(20) In the opposite figure : 
ABCD is a square of side length 6 cm. 


› if AE = FE = FB 


» then area of the shape XYFE = cm? 
(a) 8 (b) 10 
(c) 12 (d) 6 


$» (21) In the opposite figure : 


(а) (5,7) (b) (4 » 6) 
(с) (7,4) (d) (11 » 7) 
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В © In each of the following figures › calculate the numerical values of X and y 
© 


(Lengths are measured in centimetres) : 


(1) (2) (3) 
(4) (5) (6) 
(7) (8) (9) 
e 
xe 9 
6 5 


3 In the opposite figure : 


Lf bl Lal Ls 


< 
M ,М are two transversals. 


YZ = 3.6 cm. »ZN = 4.8 cm. 


If AB=1.6cm.,BC=2.4cm. 5 


«24 ст. »32 em.» 


1 In the opposite figure : 

If AB// DE// FX » 
Ар = бст. › ЕХ =4 см. › 
ЕС = 7.5 cm. › СХ = 5 ст. 
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сз the length of each of : XY and CD 


Find the length of each of : DF , BE 


B 


С 75cm. Е D 6cm. A 


«бет. s4 ст. » 


In the opposite figure : 
| АБПЁБ= {M},EGMB; 
FEMD and AC // FE // DB 


Find : ( ! ) The length of MF 
(2 ) The length of AM 


Эш the opposite figure : 
| AB II CD // EF » 
АС = 5 см. › СК = 
КЕ = 7.5 ст. ›ВЕ = 
Find the length of each of : BD » DK and КЕ 


10 em. › 


18 ст. 


«4 ст. эВ ст. бст. » 


АВПСО={Е} »X GAB ›УЕСР › апа XY // BD // AC 


In the opposite figure : 

AB // CD // EF // XY // ZK » 
АС =2cm.»BD= 
FY = 4.5 ст. › ЕК = 7.5 cm. »CZ= 
Find the length of each of : EX , XZ , CE and DF 


2.5 ст. » 


12 ст. 


« 3.6 ст. 32.4cm. » 6 ст. » 7.5 ст. » 


J In the opposite figure : 

| AB / DX // EY » 

AX:XY:YCz22:3:5 

If DE = 7.5 cm. AX = 4 cm. 

» find the length of each of : BD , CE and AC 


A 


xS 


X 


C E75emD В 


«5 cm. » 12.5 em. » 20 ст.» 


| Prove that : AX x ED = CY x EB 


АВС is a triangle › D; EC AB; г DX » EY be drawn parallel to BC and intersect AC 
at X and Y respectively »if AD = = j BE »DE=3 AD ›АС = 24 cm. 


Find the length of each of : AX , ХУ and YC 


« 4 cm. » 12 ст. »8 cm. » 
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“ЁЗ 


In the opposite figure : 
L, // Lj // L4 // Lj and M › M are two transversals. 


AB = 1 › ВС = + CD and ХМ = 16.5 cm. 


Find the length of each of : XY » YZ and ZN 


«Зст. бст.» 7.5 em.» 


ABC is a triangle D EAB where a} = = + »let E C BÀ outside the triangle such that : 


AE= E AB 5 let DX » EY be drawn parallel to BC to intersect AC at X , Y respectively. 
If AY = 14 cm. Find the length of each of : AX » AC «10.5 cm. »28 ст.» 


(13) In the opposite figure : 


еб. AG _ DG 
EF // CD » 22 = GF 


| Prove that : (GC) =GAx GE 


ABCD is a trapezium in which AB // DC and M is the midpoint of AD »draw a straight 


line passing through the point M and parallel to DC to intersect the diagonal BDatN ; 
diagonal AC at E and the side BC at F 
( 1 ) Show that the points N » E » F are the midpoints of BD ; AC and BC respectively. 
( 2) Prove that : MF = 4 (АВ + DC) 


(2 ABCD is a quadrilateral in which AB // CD » its diagonals intersect at M and E is the 


midpoint of BC › EF // BA and intersects BD at X ‚ AC at Y and AD at F 


Е Sul 2) АУ _ ВХ 
Prove that : ( 1) EY = > AB (2)см= DM 


CH Logical thinking : 

oe AB 
From the figure » find the value of BC 
in different methods › if possible. 


Did you get the same result ? 


2 4 6 8 10 12 
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Choose the correct answer from those given : 


% ( 1 ) In the opposite figure : 


If X?+y?=57 

› ћепХ+у= cm. 

(a) 7 (b)9 
fey (d) 12 


( 2 ) In the opposite figure : 


X length 
unit 


(ay 5 ( 245 
(c) 315 (d) AY 5 (-3 ,0) 


% ( 3) In the opposite figure : 


{5 length unit 


D 7em. A 


2222 › then EF = ss ст. 
(a9 (b) 11 
(c) 13 (9) 15 


% ( 4) In the opposite figure : 
a) 3 4 
(a) 2 (55 
(с) 4 (1 


E isa triangle +1 » М is the midpoint of BC ;let K CAM 5 draw KE // AB to intersect 
BC at › draw KG // AC to intersect BC at G 

Prove that : M is the midpoint of EG 5 if K is the point of intersection of the medians of 
^ ABC ; then prove that : BE = EG = GC = 4 BC 


In the opposite figure : x 


oe Nees ЫЧ D 
ED // BC , DB// EX 240] 
BY? EC 


Prove that : ( 


FE FX F В Е 


ABCD is а parallelogram » draw DE to intersect AC » AB at X ›Е respectively » draw 
1 DF to intersect AC » BC at Y ›Е respectively. If AX = CY » prove that : ЕЕ// XY 
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Multiple choice questi 


Choose the correct answer from those given : 


© (1) In the opposite figure : T 5, 
CD = eeens cm. N 
C D 3cm | 
(a) 4.5 (b) 5 (c) 4.9 (d) 6 
( 2) In the opposite figure : ^ 
a 7, 
BI) eias cm d 
(a)4 (b) 2 (с) 4.5 (d) 45 


(a) 6 (b) 4.8 (c) 7 (d) 8 


© (4) In the opposite figure : 


(a) 4 (b) 3 (c) 4.5 (d) 6 


C 10cm. D 8cm. B 
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9 (5) In the opposite figure : 


(c)8 


ОВ cm 
(a) 8 
(c) 215 


( 7 ) In the opposite figure : 
CD bisects Z C , 
AC 23cm.» ВС = 75 ст. 
»then AD: BD = 
2.3 2 
(а) 5 (b) 5 


9 (8 ) In the opposite figure : 


()$ 


If AB: AC: BC- 5:3:7 then BD: ОС = ·--------- 


(a) $ (5 3 


© (9)In the opposite figure : 


(a) 4 (b) 5 


^ (10) In the opposite figure : 


if AB = 12 см. » AC = 20 cm. » then CD = cm. 
(a) 6 (b) 8 
(c) 10 (d) 9 


© (11) In the opposite figure : 


(c) i 


(c) 6 


AD bisects Z BAC » Z Bisa right angle 


3 
(b) 64 
(а) 3 


6cm. 


D 


> 


7.5 ет. 


B 8cm. 


18 


с 


C 3 D B 

(d) 7 А 
C sm. D 3cm. B 
A 


> 


кап 
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© (12) In the opposite figure : А 
The perimeter of A ABC = ст. " , 
5» 8 
(а) 123.5 (b) 375 Ы 

(с) 98.5 (а) 108.5 É с D 


* (13) In the opposite figure : 


AD bisects Z A » then AB x CD = ve | Е 
(a) AC x BD (b) (AD)? Р 


C D B 
(c) AD x BD (d) AC x AB 
* (14) In the opposite figure : РА 
If AD bisects Z BAC 
y then ......... 
(a) BD = DC (b) AABD ~ AACD 
(c) BA x CD 2 AC x BD (d) (AD)? = DB x DC E " 
(15) In the opposite figure : 
(а) = i (b) 2 
1 
Эз (d) 3 
(16) In the opposite figure : 
The length of DE =... cm. 
(a) 4 (b) 2 
(c) 2 (d) 342 Z 
* (17) The exterior bisector of the vertex angle of an isosceles triangle .......... the base. 
(a) bisects (b) perpendicular to 
(c) intersect (d) parallel 
© (18) The bisector of the exterior angle of an equilateral triangle «= the side opposite to 
the vertex of this angle. 
(a) bisects (b) congruent to (c) parallel (d) perpendicular to 
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® (19) The measure of the angle included between the interior and the exterior bisector at 
any vertex of angles of the triangle equal ---.------ 
(a) 45? (b) 90° (c) 135? (d) 180° 
© (20) In the opposite figure : 
A 
ABs AG sss y 
(a)5:4 (b) 5:9 
(c) 9:5 (d) 9:4 D 4cm. C Sem. B 
© (21) In the opposite figure : 
Ор ст. 5 А Р 
o 
(a) 8 (b) 6 РАЯ 
D 12cm. с B 
(c) 4.8 (d)5 
© (22) In the opposite figure : A 
и Zee, 
(a) 2 (b) 6 (c) 4 (d) 8 D C óm. B 
© (23) In the opposite figure : 


AD bisects Z BAE »if AC = (X + 5) em. » 
AB = бст. ВС = 3 ст. »BD=9cm. 


s then X = vee cm. С Зет. В Jem. D 


(a) 4 (b) 3 (c) 2 (d) 6 


© (24) In the opposite figure : 


A i 
Wie ains ci. " 
(a) 3 (b) 4 (c) 6 48 L E 
© (25) In the opposite figure : 
If AB: AC 2:3 А4 
s then BD: ВС = eesse 
3 g 1 с B D 
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* (26) In the opposite figure : 


— X 

XL bisects the exterior angle X » then ir Б ў 
YZ YL 

as (b) — 
Zi, LZ n 7 Y 
LZ XZ 

© 7х 9 ху 


* (27) By using the opposite figure : 


All the following statements are true except .......... 


a) ВА _ BD ВА _ BE 
@ Ас pe (b) AC 7 EC 

CA. DA S adehransls 
(c) Au E (d) Z DAE is a right angle 


© (28) In the opposite figure : 


DE Sana cm 
(a) 12 (b) 24 
(c) 30 (d) 35 


© (29) In the opposite figure : 


Leg cm 
(a) | (b) 2 
(с) 3 (d) 4 

© (30) In the opposite figure : Á 
С uw cm г " 
(a)3 (b) 4 T © 
(с) 5 (d) 6 

© (31) In the opposite figure : 
AC is the interior bisector of (A ABD) at (Z A) 3 
» AE LAC BC 24cm. CD 23cm. Ё 
s then BE: BD = ы 
(а)7:4 (b) 7:3 (c)3:4 (d)4:3 
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© (32) In the opposite figure : 


A ABC is a triangle in which AD and AE are the interior ^c 

and exterior bisectors of the angle at the vertex A Е рн Е 
respectively » If m (Z 1) = 36° , then m (Z2) = eee» n 

(a) 36 (b) 40 (c) 54 (d) 108 


© (33) In the opposite figure : 
AB 24cm. ; AC = 5 ст. » AD bisects LA 
»thena (A ABD) : a (A ACD) = vese 


(а) 16:25 (b) 25: 16 (с) 4:5 (d) 5:2 é Б s 


© (34) In the opposite figure : 


If a (A ABC) = 75 cm? 

| 4 
› then a (A ADB) =з cm? $ К 
(а) 30 (b) 3 4 (c) 51 E (d) 45 


9 (35) In the opposite figure : " 


If AC - AB = бст. »then AC = ее cm. 
(a) 13 (b) 14 (c) 15 (d) 16 


Е 10ст. D бст. В 


© (36) In the opposite figure : A 


If AB x AC =8 » BD x DC = 4 and AD bisects Z BAC 
s then AD = veere length units. 


(a) 2 (b) 4 (c) 5 (d) 6 


n 


© (37) In the opposite figure : 


If AD is the interior bisector of Z BAC » AC = 10 cm. ^ 
Cm. 
DC 24cm. з РВ = 2 cm. 288 


= B2em.D 4em. С 
» then the length of AD = cm. zn 


(a) 9 (b) 5 (ey [42 (4) {98 
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© (38) In the opposite figure : 


If AD bisects Z A 5 then AD = -+ cm. 
(a) 12 (b) 6 
(c) 21 () $5 
© (39) In the opposite figure : 
If the perimeter of A ABC = 27 cm. 
s then BD =з cm. 
(а) 8 (b) 10 
(c) 2415 (à) 315 
© (40) In the opposite figure : ^ 
A ausus cm 
(a) 12 (b) 10 
(c) 9 (d) 8 C 4 D Зет. В 
© (41) In the opposite figure : 
The length of AE cm. 
(a) 2415 (b) 6 
(c) 15 (d) 2421 B lem. Omi 
(42) In the opposite figure : 
WP Scat 
(a) 2 (b) 4 
(с) 513 (à) 83 


(43) In the opposite figure : 
AD bisects Z A internally › AE bisects Z A externally › 
AD =3cm.»AE=4cm. 


» then DE = .......... cm: 


(a) 3 (b) 4 (c) 5 (d) 6 
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$ (44) In the opposite figure : 


é (49) In the opposite figure : 
If AC =3 AD 
ə then AB: AE = ---------- 
(3)3:1 
(c) 4:3 
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UNIT 


© (50) In the opposite figure : 


apresa cm 
(a) 6 (b) 8 
(c)9 (d) 12 

© (51) In the opposite figure : Л 
The length of DE = e cm. i 
(a) 275 (5 25 El н 
©5313 @ 33 UEM GERD, 

© (52) In the opposite figure : ^ 
If m (Z B) = 90* ; D is the midpoint of AC 
» AE bisects Z BAD , BE = 6 em. ;EDz4cm. D, 
» then the length of AB =... ст. ё. 
(а) 15 (6) 12 (с) 10 (9) 8 é S 

% (53) In the opposite figure : ^ 
AB L BC , DE bisects Z ADC p Е 
s then the area (A ADE) = cm? с IScm. — D бет. B 
(a) 12 (b) 14 (c) 40 (d) 24 

(54) In the opposite figure : 


CD bisects Z ACB » 


AD = ЕВ = 8 ст. 
and с = i , then DE = --....... cm. 
(a) 8 (b) 6 (c) 12 (d) 10 


© (55) In the opposite figure : 


If CX bisects Z С, XE // BC > BD = 3 


› then EX 2 e cm. 


(a) 6 (b) 4 (c)8 (@10 С 15cm. B 
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© (56) In the opposite figure : 


2 3 4 
(а) = (b) = (с) = 
© (57) In the opposite figure : 


If AC = бст. › AB = 4 cm. » then 


(a) 2 (b) 3. © 2 


a CO In each of the following figures » find the value of X (Lengths are measured in 
© 


centimetres) : 


(1) (2) 


: CO In each of the following figures : find the value of X (Lengths are measured in 
centimetres) » then find the perimeter of A АВС: 
(1) (2) 2 (3) 


50 
30 


4 BD X B C 


CO In each of the following figures › calculate the value of X and the length of AD 
(Lengths are measured in centimetres) : 


(1) А G2) 
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п ABC is a triangle in which : AB = 4 cm. › BC = 6 cm. › draw BD bisects / ABC and intersects 
е 
AC at D ,іѓАр = 24 cm. › find the length of : AC «бст.» 


J ABC is a triangle in which : AB =8 cm. AC =бст.,ВС=7ст.» AD bisects 
12 ВАС and intersects BC at D Find the length of each of : DB , DC «4em. 33cm.» 


Эт the opposite figure : 

T ABCi is a triangle in which AD bisects the 
exterior angle at A and intersects CBatD, 
if AB = бст. AC =8 cm. › BC = 5 cm. Es Н 


Find the length of each of : ВО, AD « 15 ст. 5607 em.» 


ABC is a triangle in which AB 23 cm. BC 2 4 ст. › CA = бст. » AD bisects the exterior 
angle at A and intersects BC at D find the length of each of : СЮ,АЮ «вет. „Га em.» 


iF Q ABC is a triangle › its perimeter is 27 ст.» BD bisects Z B and intersects AC at D 
| If AD 2 4 ст. and CD = 5 cm. › find the length of each of : AB ; BC and BD 


«Вст. s 10 cm. 32 21 15 ст. » 


In the opposite figure : A 


ABCD is a quadrilateral › draw ‘AX bisects 
Z ^ and intersects BD at X » then draw ¥ 


XY // BC and intersects CD at Y 


DY AD 
Prove that : ҮС “АВ € B 


sU In the opposite figure : 

| ABCDi is a quadrilateral 

in which DX bisects Z D › 

АЕ: ЕВ =2:3 ,AD=6cm.,DC=9cm. 
» prove that : EX // BC 


Ши the opposite figure : 
Tap bisects Z BAC , ED // AC 


ВЕ _ ВА 
Prove that : FA АС 
and if AC 29 cm. › АВ = 6 cm. 
› find the length of each of : AE and BE «3.6 см. »24 ст. » 


196 


12 | In the opposite figure : 


© 
AD is a median of A ABC 5 Ed 
RE CES Y X 


DX bisects Z ADB » DY bisects Z ADC a ab 


Prove that : XY // BC с D B 


13) In the opposite figure : 


о 
> 


ABCD is a quadrilateral in which АВ = AD › ү, 
АХ bisects Z BAC and intersects BC at X » 
AY bisects Z DAC and intersects CD at Y 


Prove that : XY // BD 


Q C3 ABC is a right-angled triangle at B » draw AD bisects Z A » and intersects BC at D 
If the length of BD equals 24 cm. » BA: AC 23:5 »find the perimeter of AABC «192cm.» 


Ө; OJ ABC is a triangle in which AB = 8 ст. » АС = 4 cm. and BC = бст. » AD bisects Z A 


and intersects BC at D › AE bisects the exterior angle at A and intersects BCatE 


is the length of each of : DE › AD and AE «8cm. 5246 ст. 32110 cm.» 


(3 ABC is a triangle in which AB 23 cm. › BC = 7 см. › CA = бст. » AD bisects / А 
and intersects BC at D » AE bisects the exterior angle of the triangle at A and intersects 
CBatE 

( 1) Prove that : AB is a median in the triangle ACE 

( 2) Find the ratio of : The area of A ADE to the area of A ACE 


wjn 


Ш. 1 In each of the following two figures » prove that EF // BC: 


(1) (2) 


Ç 6cm. B 
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ABC is a triangle in which : AB>AC 5D EAB › where BD = AC › draw AE bisects 
Z BAC and intersects DC at E > then draw EF // BA and intersects AC at F 


Prove that : DF // BC 


ABCD is a parallelogram 5 X C AD , CX is drawn to intersect BA at Y and Z DCX is 


T bisecied by CZ which intersected AD at Z Prove that : x- pe 


ABC is a triangle › AD bisects Z BAC and intersects BC at D › the two bisectors 


AE , AF bisect the two angles BAD » CAD respectively and intersect BC at E and F 


ES a, DF _ BD 


respectively. Prove that : 
Р > ЕС DC 


АВС is a triangle › draw AD , ВЕ, СЕ to bisect Z A » Z B and Z C and to intersect ВС» 
AC and AB at D , E and F respectively. Prove that : == x == х 22 =| 


ЕЕЕ C 2E би 


“In the opposite figure : ХУ // BC AX =2cm. › 
T sis 4 ст. › УС = 3 cm. Find the length of : AY 


If AE bisects the exterior angle of the triangle at A 
and intersects BC at E » where CE = 18 cm. 5 


find the length of : BC « 1.5 ст. 36cm.» 


ABCD is а quadrilateral in which AB = BD 5 AD = DC » AE bisects Z BAD and 


= BD at E » DF bisects Z BDC and intersects BC at F 


Prove that : EF // DC 


In the opposite figure : DE // BC , AX bisects Z DAE A 
DX _ DB 
D 
Prove that : ( 1) == ХЕ = EC Е 
The area of AADX _ АВ 
(2) = e B 


The areaof AAEX AC 


SJ ABCD i is a parallelogram › its diagonals intersect at M 5 draw AX to bisect Z BAD and to 
ад BD at X , draw DY to bisect Z ADC and to intersect AC at Y 


Prove that : XY // AD 
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126) AB is a chord in a circle › let D Е the major arc AB such that na = + and let E be the 


midpoint of the minor arc AB » draw DE to intersect AB at С › find the ratio between the 


3 


area of A ADE and the area of A BDE «X» 


AB is a diameter of a circle M » C € this circle » draw a tangent to the circle M at C to 
intersect AB at E and to intersect the tangent to the circle M from A at D 


AM _ DC 


Prove that : ME = DE 


In the opposite figure : 5 


eo 25 
АВ = AC , BD is a tangent segment to the circle at В 


Prove that : DB x BA= DA x BC 


Choose the correct answer from those given : 


© (1) т the opposite figure : 


iore sn , 
ED o» 
(a) + (b)2 КА 

3 


(à (à) 2 с D 3m В 
a 
(2 ) In the opposite figure 
BESueus: cm 
(a) 6 (b) 8 
(c) 9 (d) 10 


© (3)In the opposite figure : 


If 3 AE=4 EC »2AF=3 FB 


A 
F 
‚ВС = 17 cm. » then Ср = --------- cm. ERER, 


(a)7 (b) 8 (c) 9 (d) 10 
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5 (4) In the opposite figure : 


If m(ZB)22m(Z РАВ) =2 т (4 DAC) 
› then AB = -......... ст. 


(а) 4 (b) 6 (c) 8 (d) 9 В 4ст. D 8cm. C 
© (5) In the opposite figure : 


al: 
3 
D 
(c) + (а) < 00 a) 


5% ( 6) In the opposite figure : 


If AD bisects / BAC which of the following conditions А 
is sufficient to find the length of AB? 

(a) АС-АВ = 5 ст. 

(b) The perimeter of А АВС = 54 cm. 


(c) AD =4 15 ст. 


(d) Anything of the previous. 


© (7) In the opposite figure : 


> 


the area of (А ABD) _ 3 


If = 
the area of (AADC) 5 


s then АВ = .......... cm. 


(a)5 (b) 6 [s 
(с) 8 (d) 10 


© (8) In the opposite figure : 
If the area of (A DBF) = 10 cm? 


» then the area of (А DEC) = -........ cm? 
(a) 12 | (b) 16 
(с) 18 (а) 24 
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< (9 ) In the opposite figure : ^ 
If m (BX) = m(X Y) Е 
‚Вр = 24/3 ст. › AD =4\[3 em. : 
ə then AY =з cm. - 
(a) 43 (b) 6 y é 
(c) 9 (d) 12 я 
e M B 
© (10) In the opposite figure : л 
The perimeter of A АВС =з cm. 
(a) 36 (b) 32 
(c) 28 (d) 24 


C 5cm. D 4em. В 


s (11) In the opposite figure : 


The area of (A ABD) = e cm? T 
(a) 36 (b) 48 
(c) 54 (d) 72 


© (12) In the opposite figure : 
AC bisects Z BAD 5D is the midpoint of EC 
› АС =\ 6 см. › AD=3 ст. 


›АВ = бст. › then DF = evee ст. 

B 
(a) 2 (b) 3 
(c) 3.5 (d) 4 


5» (13) In the opposite figure : 


A 
If AD=8 cm. , AE = бст. » then tan Ө = .......... Pd Ota 
O 


= w= 
4 
3 


(OE. (d) 
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© (14) In the opposite figure : 


DE. 
BC 


(а) $ 
3 


(с) < 
© (15) In the opposite figure : 
Им (ДА) =2 м (ZB) > then BC = cm. 


(а) 310 (b) 2421 


(c) 12 (d) 10 


In the opposite figure : 


ABC is a triangle in which : AB > AC 
s E is the midpoint of BC 

» AD bisects Z A internally. 

| 


‚ ED _ АВ-АС 
Prove that : EC = AB AC c DE B 


In the opposite figure : 
ABC is a triangle » AD bisects Z BAC 


internally ; DE// AC 


and intersects AB at E B D [a 


AB x AC 


Prove that : DE= AB+AC 


In the opposite figure : 


A 
D 
2 
IF AC x BD = 36 em: uer ым, 
i D B 


Find the area of (A ABC) 


2 
« 18 ст: » 
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Exercise 


Follow : Angle bisector and proportional 
parts (Converse of theorem 3) 


CO From the school book 8 Remember 


@ Understand @Apply | 
Multiple choice questions 


ee Higher Order Thinking Skills - 


A 
Choose the correct answer from those given : | 
* (1)In the opposite figure : 
e \ 
(а) 10° (b) 20° (c) 40° (d) 80° А 
5 ioo se 
* (2)In the opposite figure : e B 
If BE bisects Z ABD » CE bisects Z ACD Л 
, еп «ee 


(а) D is a midpoint of BC 
(b) E is the midpoint of AD 


(c) E divides AD by the ratio 2 : 1 from the direction of point A. С 


D B 
(d) AD bisects Z BAC 


* (3)In the opposite figure : 


A 
AB L AC „М 15 the point of intersection of 


the bisectors of the interior angles of A ABC 
»then m (Z BMC) = 


(a) 100° 


(b) 120° (c) 135* (d) 145° 
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* (4) In the opposite figure : 


which of the following statements is true ? 


(a) ABAD ~ ABCA 
(b) AB x AC=BD x DC > 63cm. D 42cm. B 
(с) т (4 BAD) =m (Z CAD) 


(d) AD = BD x DC- AB x AC 


© (5) In the opposite figure : 


Which of the following conditions is A 
sufficient to prove that AD bisects 


the exterior angle at the vertex A ? B С D 
AD _ DB AB _ BD 

(ас BC © Ас “вс 
АВ _ CD = 

() а BD (d) AB x DC=AC x DB 


© (6) In the opposite figure : 


Circle М in which » AB is a diameter ;E € AB CN 
sif AE = 15 ст. › ВЕ = 20 ст. , AC 221 ст. 9 A 
, CE intersect circle M at D › then m (AD) meeeee 2 
(a) 45 (b) 90 

(c) 22.5 (d) 60 


© (7) In the opposite figure : 


which of the following statements is false ? 


(а) СЕ = 10 cm. (b) BE bisects Z ABC 
(c) BE = 4*[21 cm. (d) DE= 1242 ст. 


* (8)In the opposite figure : 


If a (A ABD) = 30 cm? a (^ ACD) = 40 c? Р 
› then AD ККК 
(a) perpendicular to BC (b) bisects 2 ВАС с 7 Я 


(с) passes through the midpoint of BC (d) All the previous 
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Essay questions 


LJ ABC is a triangle in which : АВ = 6 cm. »AC =9 em. »BC = 10.5 em. »D ЕВС, 
T ratus BD = 42 cm. Prove that : AD bisects Z BAC 


3 ABC i is a triangle in which АВ = 6 см. › BC = 4 cm. › CA = 3.6 cm. › РЕ BC 
ы that CD = 6 cm. Prove that : AD bisects the exterior angle of A ABC at A 


Г In each of the following figures › prove that : BE bisects Z ABC 
(2) 


D 28cm С 


| ABCD is a quadrilateral in which АВ = бст. › BC 29cm. » CD = бст. › АБ = 4 см. » 
AE bisects Z A and intersects BD at E 
(1) Find the value of the ratio : 85 


(2) Prove that : CE bisects Z BCD 3 


talcs 


Je O ABCD is a quadrilateral in which АВ = 18 ст. › ВС = 12 ст. E € AD » where 
2 AE 23 ED › draw EF // DC and intersects AC at Е 
Prove that : BF bisects Z ABC 


In the opposite figure : А 
I» is the midpoint of BC 5 
DE bisects Z ADB , EF // BC Е Е 
Prove that : ( 1 )DF bisects Z ADC 
(2)ED.L DF 


LB ABC is a triangle » X is the midpoint of BC » BX = бст. ; AX 29 cm. » the bisector of 
m АХВ intersects AB at D » take EC AC » where AE = 6 cm. given that AC = 10 cm. 


AD 3 
( 1) Find the value of : DB «9» 


( 2) Prove that : DE // BC 
(3 ) Prove that : XE bisects Z AXC 
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0 In the opposite figure : 
AB=AC ,ВС= Ср, 

BX bisects Z ABC » XY // BD 
Prove that : CY bisects Z ACD 


[9] In the opposite figure : 
eo — + 
AB=AD » AE bisects Z ВАС», 
EF // BD 


Prove that : AF bisects Z CAD 


intersects AB at E › draw EF // BC and intersects AC at F 


Prove that : BE bisects Z ABC 


LO ABC is a triangle » D ЕВС, DEBC » where CD = AB › draw СЕ // DA and 
© 


ü In the opposite figure : 
ABC is a triangle in which AB = 12 ст. » 
AC - 8 cm. ; ВС = 16 cm. › BM bisects Z ABC > 


C 16cm. B 
AM bisects / BAC Find the length of : AD 4 cm.» 
12 In the opposite figure : x 
i: я 
ZM and YM bisect / Z and Z Y respectively b» м, 


»XY=8cm.»>XZ=5cm. 


1. 2 
Prove that : 8 LZ = 5 LY 
In the opposite figure : 5 
© 
IfAC:CD:AB:BD=15:10:9:6, ATA 
Prove that : AD bisects Z BAC 8 E A 


ABC is a triangle in which АВ = 5 cm. › АС = 10 cm. » BC 29 cm. sD EBC 


such that BD 2 3 cm. sE ECB » where AE L AD 
( 1 ) Prove that : AD bisects / BAC 
( 2 ) Find the length of : BE 
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(9 In the opposite figure : ^ 
© oy 
BM bisects Z CBX 5 y c /N B 


CM bisects Z ВСУ 


Prove that : AM bisects Z BAC 


ABC is a triangle in which AB = 6 cm. » BC = 12 ст. ; CA =9 cm. D EAB › where 
AD = 2 cm. » draw DE // BC and intersects AC at E » find the length of AE › then 
prove that : BE bisects Z ABC «3cm.» 


LL! In the opposite figure : 
ED // XY // BC 
and AD x BX = AC x EX 


Prove that : AY bisects Z CAD 


IG [11 Two circles M and М are touching externally at A » a straight line is drawn parallel to 


MN and intersects the circle M at B » C and the circle N at D › E respectively. 
If BM N EN = {F} › prove that : FA bisects Z MFN 


1] AB is a diameter of a circle › AC is a chord in it » CD is a tangent drawn to the circle 


at C and intersects AB at D. If EC AB » where DB _ DC 
BE CE 


Prove that : ( 1 ) CA bisects the exterior angle of A CDE at C 


© LL In the opposite figure : 
ABC is a triangle in which AB = бст. » AC 2 9 cm. › ‚г, 5 
and BC = 10 cm. р € BC » where BD = 4 cm. LE e 
BE L AD and intersects AD and AC at E and Е respectively. € D B 
(1) Prove that : AD bisects Z BAC 
( 2 ) Find : Area of A ABF : area of A CBF «2» 


Exercise 
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__ First N Mu iple choice questions 


Choose the correct answer from those given : 
© (1) IfMisacircle of radius length 3 cm. › А is a point lies in its plane where 


МА=4 см. › then Py (А) = ++ 
(а) {7 (b) 9 (c)7 (d)-7 


© (2) ИМ is a circle of diameter length 16 cm. › В is a point lies in its plane where 
МВ = 5 ст. then Py (В) = .......... 


(а) 39 (b) - 39 OLEG (d) — 231 
© (3) Ifthe power of a point A with respect to the circle М is a negative quantity » then 
A Vie sees 
(a) inside the circle. (b) on the centre of the circle. 
(c) outside the circle. (d) on the circle. 


7 (4) IfMisa circle › А is a point that lies in its plane where Pj, (A) = 0 » then А Нез 


(a) inside the circle. (b) on the centre of the circle. 
(c) outside the circle. (d) on the circle. 
е (5) FP, (A) 2 57! sthen A lies -+-+ the circle M 
(a) outside (b) inside (c) on (d) on the centre of 


208 


1 (6) If Py, (A) =r » then the point A lies =+ 

(a) outside circle. (b) on the circle. 

(c) inside the circle. (d) on the centre of the circle. 

© (7 ) If the power of a point with respect to circle M equals — 625 › the distance between 


this point and the centre of the circle = 15 cm. » then the diameter length of this circle 


equals эзе: cm 
(a) 400 (b) 20 (c) 5434 (d) 104/34 
© (8) If Mis acircle » A is a point in its plane where МА = бст. » Py (A) = — 13 «then 
the area of this circle =з em? ( T= 2) 
(а) 154 (b) 44 (c) 144 (d) 7 


© (9) If Misacircle of radius length 7 cm. »A is a point in its plane 25 cm. apart from the 


centre of the circle » then the length of the tangent segment to the circle M from 


(a) 5 (b) 49 (c) 24 (d) 12 

© (10) If M is a circle with diameter length 12 cm. › A is a point in its plane where P,, (A) = 13 
» then distance between the point A and the centre of the circle equal ++ ст. 

(a) 7 (b) 14 (c) 3.5 (d) 6 

$ (11) If Py (А) 2 9 » then it means that === 


(a) the point A lies on the circle M 
(b) the point A lies inside the circle M 
(c) the radius length of the circle M equal 9 length units. 


(d) the length of tangent segment drawn from the point A to the circle M equal 3 


length units. 


% (12) If the point A lies outside the circle M › then the length of the tangent segment drawn 


from the point A to the circle equal +++» 


5 2 
(a) (AM)? O) (Py (А)) © Py (A) (a) B, (А) 
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i (13) IfM >N are two intersecting circles and Py, (A) 2 5 »2 Py (A) = 10 


» then the point A € -+ 
(a) circle M (b) circle N 
(c) MN (d) the principle axis to the circles. 


* (14) In the opposite figure : 
Py (C) - B4 (C) = res 


(a) Positive quantity. (b) Negative quantity. 
(c) Zero (d) Can’t be determined. 


5. (15) In the opposite figure : 
If AC 23cm. › СЕ =9 ст. 


»then Ри (А) АО ст. 
(а) 343 (b) 27 


© (16) In the opposite figure : 


AC touches the circle M at C » MC = бст. 
> Py, (A) = 64 › then AB =з enit 


(a) 3 (b) 4 (c) 5 


© (17) In the opposite figure : 


(a) 81 (b) 25 (c) 56 


* (18) In the opposite figure : 
If AB is a tangent › then (AB)? = =+- 


(a) AC x CD (b) AE x EF 
(©) Py (A) (AE | 
© (19) In the opposite figure : D 
Pa (A) = e 
(a) 15 (b) – 15 Ni 
(c) 24 (d) - 24 L 
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(20) In the opposite figure : 
ABisa tangent segment to the circle M » if DC = 3 cm. 
> СА = 5 cm. » then Ру (А) = 007s 
(а) 25 (b) (АВ)? - r? 
(c) 40 (d) (АМ)? - (АВ)? 


(21) In the opposite figure : 


Py (Е) = 
(a) 20 (b) 29 
(c) 25 (d) 45 


(22) In the opposite figure : 

If (АС) = 70° › m (BD) = 130° 

› then т (Z DEB) = eee 9 

(а) 100 (6) 90 (с) 110 (d) 120 
(23) In the opposite figure : 

m (AC) 2 m (AD) =2 m (BD) 

»m (BC) = 100° 

„(Бей Өжен ° 

(а) 78 (b) 65 (c) 52 (d) 84 
(24) In the opposite figure : 

If AB L CD »m(AC) +m (BD) = = 

(a) 45° (b) 90° 

(c) 180° (d) 270° 


(25) In the opposite figure : 


(a) 180 (b) 18 (с) 10 (d) 15 


(26) — In the opposite figure : 
If ABN CD = {Е} › then Z = e Е 


(а) 90 (b) 45 (с) 50 (4) 80 


А 
Dj C 
B 
D, A 
Ty 
11y 
(a 
B 
D A 
V 
o 
130 
С 
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UNIT 


(27) In the opposite figure : 
A circle M » m (4 EFB) = ---------- 


(a) 30? (b) 40° 
(c) 50? (d) 60° 


(28) In the opposite figure : 


(a) 110 (b) 55 
(c) 80 (d) 40 


(a) 60 (b) 120 
(c) 180 (d) 240 


(30) In the opposite figure : 


If BA , BC are two tangents 


s then m (4 B) = eee o 
(a) 40 (b) 60 
(c) 80 (d) 120 


(31) In the opposite figure : 
If AB , AC are two tangent segment 
»m (BC) = 130° + X › then m (4 A) = ------ 


(a) 100° (b) 65°-Х 


(c) 50° X (d) 130° — x 


(32) In the opposite figure : 
If m (Z A) = 30° ; m (BE) = 40° › then m (CD) = = 


(a) 30° (b) 40° 
(c) 70° (d) 100° 
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© (33) In the opposite figure : is 
If m(Z A) = 70? › AB » AC are two tangent segment x 
m (BC) major = X? > then X 2 ·--------. NA 


(a) 250° (b) 110° (c) 500° (d) 215° 
© (34) In the opposite figure : 
AB isa tangent to circle M at B 
»if m (Z A) = 45° »m (BD) = 150° 
> then m (BC) ке УР 
(а) 120° (b) 90° (c) 60° (d) 180° 


© (35) In the opposite figure : 

AB touches the circle at B B 
sif m (BD) = Q X + 50°) 

‚т(ВС)=2 X ›їһепт(/ A) = өөө 

(а) 50° (b) 25° 

(c) 30° (d) 60° 


^» (36) In the opposite figure : 


(a) 25 (b) 45 
(c) 65 (d) 70 


%» (37) In the opposite figure : 


(a) 50 (b) 25 
(c) 100 (d) 75 


(38) In the opposite figure : 
If M is a circle › АЕ cuts the circle at D and E 
» AC cuts the circle at B and C , AD = DC 
ə then the value of = ·--------- 
(a) 40 (b) 30 
(c) 20 (d) 10 
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Exercise 9 


== 
= 4 @Remember Understand OApply ə Higher Order Thinking Skills 
> 


< (39) In the opposite figure 
(Ху) = 
(а) (60° 5 120°) (b) (120° , 60°) 
(с) (70° » 110°) (d) (110° , 70°) 
© (40) In the opposite figure : A v 
Жо, mnia $ 
(a) 50 (b) 75 
(c) 125 (d) 250 с 
© (41) In the opposite figure : 
If AB = CD ;m (4 E) = 80° » m(Z F) = 70° TA 
› then m (XD) — т (XB) = Ó 
(a) 5° (b) 10° D А 
(с) 15° (4) 20° "a ы 


Essay questions 


CO Find the power of the given point with respect to the circle M whose radius length is г : 
(1) The point A where AM = 12 cm. and r = 9 cm. 

( 2) The point С where СМ = 7 cm. and г = 7 ст. 

( 3) The point D where DM 2417 cm. andr-4 ст. 


9 

| CI Determine the position of each of the following points with respect to the circle M » of 
Э 

[s length 10 cm. » then calculate the distance between each point and the centre of the 

| 
® 


circle : 


(1) Py, (A) =-36 (2) Py, (B) = 96 (3) Py (© = zero 


LO If the distance between a point and the centre of a circle equals 25 cm. » and the power 
of this point with respect to the circle equals 400 ; find the radius length of this circle. 


« 15cm.» 


If a point A is outside the circle M › ADisa tangent to the circle at D where AD = 8 cm. 


| » find the power of point A with respect to circle M «64» 
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9 In the opposite figure : 
ABisa tangent to the circle M at B 
› MA intersects the circle М at С 


If the radius length of the circle equals 12 cm. С 
& в 
» Py, (A) = 81 › then find : 
(1) The length of AB ( 2) The length of AC «9 cm. »3 em.» 


О LO The radius length of circle M equals 31 cm. The point А lies at 23 cm. distant from its 
i centre. Draw the chord BC where A € BC » AB =3 AC Calculate : 


( 1 ) The length of the chord BC 


( 2 ) The distance between the chord BC and the centre of the circle. « 48 ст. » 19.6 em. » 


L The radius length of circle М equals 8 cm. The point B lies at 12 cm. distant from its 
centre » draw a straight line passes through the point B and intersects the circle at C and D 
where CB = CD Calculate the length of the chord CD and its distance from the point N 


« 210 em. 33 6 ст. » 


б 


0 In the opposite figure : 


M is acircle › AB is a diameter in it 


L^ 
% 


‚СВїза tangent to the circle M at B 
; CA intersects the circle M at D » where 
CD = 16 см. » РА = 9 cm. Find : 


( 1 ) The length of the circle's radius. 


( 2 ) The area of triangle ABC 


a In the opposite figure : 

A is a point outside the circle M » AB intersects 

the circle at D » B » AF intersects the circle at E » F › 

AC isa tangent to the circle at С » 

AD =8 cm. › ЕЁ = 18 cm. 

(1) If Py, (A) = 144 » find the length of each оѓ: АС » DB » AE 
( 2)If X EBD where DX = 4 cm. › find: Ри (X) « I2 em, » 10 ст. эб ст. 5 24 » 
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Exercise 9 


4] @Remember @Understand ©Apply өө Higher Order Thinking Skills 


The two circles M and М are touching each other externally at A » AB is a common 


Е) UNIT 


tangent to the two circles M › №. BC intersects the circle M at C and D. BE intersects the 


circle N at E and F respectively. 
(1) Prove that : AB is the principle axis of the two circles M and N 
( 2) If Py (B) = 36 › ВС =4 см. » EF = 9 ст. 
Find the length of each of : CD , AB and BE «5cm. ›б ст. 33cm.» 


п In the opposite figure : 
е 
М „М are two intersecting circles at A » В 
» ED is a common tangent to the two circles M »N 


at D › E respectively. AB N DE = {С} 


( 1 ) Prove that : BC is the principle axis of the two circles. 


( 2 ШАВ = 12 em. » Py (С) = 64 » find the length of each of : CA » CD «4 cm. 58 em.» 


@ 1\1 In the opposite figure : A 
The two circles M and N are intersecting at "4 

A and B where AB N CD N EF = {х}, РА 

XD =2 DC ; EF = 10 ст. and Py (X) = 144 

(1) Prove that : AB is the principle axis to the two circles M and N 

( 2 ) Find the length of each of : XC and XF 

( 3) Prove that : CDFE is a cyclic quadrilateral. «бб ст. › 8 ст. » 


[13] Using the given data in each figure › find the value of the symbol used in measurement : 
3 


(2) 


A<] 
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Ф O In the opposite figure : 
m (4 BAC) = 33° т (4 ВОС) = 70° , 


m (AB) = 94° 5m (CY) = 100° Find the measure of each of : 


(1) ХУ (2)AX 


(3) Z BEC «26° 974° 520° » 


In the opposite figure : 
eo 


ABCDE is a regular pentagon drawn inside the circle M » 


AX is a tangent to the circle at A » EX is a tangent to the circle at E 


where AX N EX = [X] Find: 
(1) m (AB) 
(2)m(Z AXE) « 72? 5 108° » 


ЕЕ, 


Choose the correct answer from those given : 


© (1) In the opposite figure : 


Ue unes 
(a) 45? (b) 50° 
(c) 55? (d) 60° 


Ф ( 2)In the opposite figure : 


A 
If AE = АВ › BC is a diameter » m (Z D) = 21? " 
ə then т (4 A) = ve Е, i я | 
(а) 100° (b) 104° 
(c) 106° (d) 110° 
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Exercise 9 


Life Applications on Unit Four 


“| From the school book 3 


п |. To determine the location С 5 
surveyors measure and prepare the opposite scheme. 


Find the distance between the location C and the location A 


LE A team of pollution control determined 
the location of an oil spot on one of 


the beaches as in the opposite figure. 


Calculate the length of the oil spot. 
« 110m.» 


f 
[ 


L Yousef wanted to divide a strip of paper 
into 3 equal parts in length. He placed it on 

a paper on his notebook » as in the opposite 
figure » and determined two points of division 
Aand B 


Is the division of Yousef's strip correct ? Explain your answer. 


Use your geometric instruments to verify your answer. 


LO Fertilizer packages produced from one 
of the factories are transfered by sliding on a 4 


tube that is inclined and carried оп to trucks 


to the centre of distributions as in the opposite Ыс = 
figure. 

If D , E and F are the projections of the points A › B and С on the horizontal respectively › 
АВ = 1.2 m. › DE = 80 ст. › EF = 12 т. 


Find the length of the tube to the nearest metre. «19m.» 
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C3 AB is a ladder of length 4.1 metres rests by its n 
upper end A on a vertical wall and with its lower Я 
епа В ona horizontal rough ground. If the lower end 
is 90 cm. apart from the wall » calculate the distance 
which a man ascends on the ladder until it becomes at 


2.4 m. high from the ground. 


4——— 24m.— +0 


« 2.46 m. » C 90cm. В 


О АВ = 180 cm. ,EF=2 т. › 
AB: BC:CD=5:4:3 
Find the length of each of : EY and CD 


« 480 cm, • 108 em. > 


Li The opposite figure shows a rectangular piece of р А 
land divided into four different parts by the two м. ae 
lines BD and AE » where EC BC » BD N AE = {X} 

, if AB = BE = 42 metres » AD = 56 metres я а 


Calculate the area of the piece АВХ in square СЕ B 
metres and the length of AX «504 m2 92442 m. » 
п {1 A circular saw for cutting wood › the radius length 


of its circle equals 10 cm. It rotates inside a protective 
container. If m (Z BAD) = 45? and m (BD) = 155° 


Find the arc length of the disc’s saw outside the 


protective container. 


« 24.4 cm. 


LO The signals produced from the communication tower follow 

a ray in their pathway » its starting point is on the top of the tower 
and it is a tangent to the surface of the earth » as in the opposite 
figure. Determine the measure of the arc included by the two 
tangents supposing that the tower 

lies at sea level and m (Z CAB) = 80° « 100? » 


Life Applications 


— A pulley rotates at the axis M by a strap passing over 


3 unit 
a 


asmall pulley at A. If the measure of the angle between the 
two parts of the strap is 40? Find the length of the major 


arc BC > given that the radius length of the larger A 


pulley equals 9 cm. 


34.56 ст. 
LA satellite revolves in an orbit and keeps in during rotation on a fixed height above 
the equator. The camera on it can monitor the arc length of 6011 km. on the surface of the 


earth. If the measure of the arc equals 54° , find : 
( 1 ) The measure of the angle of the camera placed on the satellite. 


( 2 ) The radius length of the Earth of the equator. 126° 46378 km. » 
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FINAL REVISION 
& EXAMINATIONS 


Accumulative quizzes. 


Final revision. 
School book examinations. 
Final examinations. 


Answers. 


Accumulative quizzes on algebra 


Total mark 


oo В on lesson 1 – unit 1 


Answer the following questions : 


First question | 6 marks each item 1 mark 
Choose the correct answer from those given : 


(AY[-3 x Е 


(a)4 (b)-4 (c) 41 (d) - 16 


( 2) The simplest form of the imaginary number i? is ee 
(a)-1 (b) 1 (c)i (d)-i 

( 3 ) The solution set of the equation : X? +9 = 0 in C is eee 
(a) {3 5-3} (b) {-3 i} (c){3i»-3i} (Ø 

( 4 ) If the curve of the quadratic function f intersects the X-axis at the two points (3 › 0) 
»(- 150) » then the solution set of the equation : f (X) = 0 in R is ee 


(a) {3 50} (b) 1-1,0} (с) {-3 1} (d) {3 ,- 1] 
(5) 1 HiH e Dita е 

(a)i (b) 1 (c) 16 (d)4 
( 6 ) The opposite figure represents 3 


the curve y saX? +6 X c 
Which of the following it true ? 


(а) а<0 ,с<0 (Б) а> 0 ›с<0 х jd 
(c)a «0 »c»0 (d)a»05c»0 ” 
Second question 4 marks [a] 2 marks [b] 2 marks 


[а] Find in C the solution set of the equation : 
Х?-2Х+4=0 
[b] Find the values of X and y which satisfy that : 


ў (2+1) (2—1) 
Е seo 


=== 


Algebra 


Total mark 


| Quiz |2) till lesson 2 — unit 1 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 
( 1 ) If the two roots of the equation : 4 X? — 12 X +c = 0 are equal › then c = «s 
(a) 3 (b) 4 (c) 9 (d) 16 


(2) ИХ=-1 is one of the roots of the equation : X? -a X - 220 s then a = eem 


(a) 1 (b)-1 (c)3 (d)-3 
(3)Ifa=1+42i › bz 1-2i then ab = ее 
(a)-1 (b) 1 (c) 2 (d)3 


( 4 ) If the two roots of the equation : X? — 6 X + k = 0 are different and real 
athen КЄ өөн не 
(a) ]- © ,9[ (b) ]9 ‚©°[ (c) ]- © ›9] (4) [9 ›==[ 


(5 ) If the roots of the equation : a X 2+6 Х+с= 0 are conjugate complex » which of the 


following is true ? 
(a)b2-4ac<0 (Ы) -4ас=0 (с) Ъ2-4ас>0 (d)b?-4ac<0 
(6) (2+21)20 = ss 


(а) 220 (b) 230 (с) 2201 (1.2220 


Second question ] 4 marks [а] 2 тагК$ [b] 2 marks 


[a] Prove that the two roots of the equation : 3 X 24 X 4 5 =0 are not real » 


then find the solution set of the equation in C 


[b] Find the values of k which make the equation : k X ? 4 X 4 20 have two 


complex and not real roots. 


Accumulative quizzes 


Total mark 


| Quiz [3 till lesson 3 — unit 1 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 

(1) If one of the two roots of the equation : x2 (a= 3) X + 5 =0 is the additive 
inverse of the other root » then m = ve- 
(а)-5 (b) -3 (c) 3 (d) 5 

(2) The simplest form of the imaginary number i?! is -+ 
(a)i (b)-i (c) 1 (d)-1 

( 3 ) If one of the two roots of the equation : a X? + 2 X +5 = 0 is the multiplicative inverse 
of the other root › then а = +++ 


(a) - 5 (b) -2 (c) 2 (d) 5 
( 4 ) If the two roots of the equation : X? 4 X k 20 are real › then k Єз 
(a) [4 >L «И, = (c) ]- e »4] (d) ]- e» ›4[ 
(5) If the roots of the quadratic equation : a X? + b X — c = 0 have different signs 
9 then «e 
(a)b=0 (b)c «0 (c)£<0 (d) £>0 
(6) (1+) (1-11) 2 X e yi sthen X & y 2 eee 
(a) 4 (b) 3 (c) 2 (d) 1 


Second аие$їоп Ү 4 marks [a] 2 marks [b] 2 marks 


[a] If the two roots of the equation : X459 ye ara S us = 0 are equal 
» find the value of : m 

[b] Find the value of k which makes one of the two roots of the equation : 
X? +3 X + k = 0 double the other root. 


Algebra 


Total mark 


| Quiz |4 till lesson 4 — unit 1 = 


10 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


(1) The solution set of the equation : X*-4X=—-4 in Rig eee 
(a) {-2} (b) {2} (){-222} (59 
( 2 ) The quadratic equation whose roots are i 9 – i is + 
(а) Х2-1=0 — (bx?«120 (с) (х+ 1)2=0  (d(x-1?20 
(3 ) The two roots of the equation : X 2—2 X+ k=0 are real and different іе 
(a)k=1 (b)k<1 (c)k>1 (d)k=4 
(4 ) The simplest form of the expression : (1 — M 
(a)-4 (b) 4 (c)-4i (4) 41 


(5) If the two roots of the quadratic equation X? + b X + с = 0 are consecutive odd 


numbers » then : b^ -4c = eree 
(a) - 1 (b) 2 (c) 3 (d) 4 
( 6 ) The product of the roots of the equations : 


ax*+bX+c=0 » bX?+cX+a=0 > c X? +a X+ b = 0 equals eee 


(а) абс (b)-1 (c) 1 (d) zero 
Second question ү 4 marks [a] 2 marks [b] 2 marks 


[а] ШГ » M are the two roots of the equation : 2 х2+2Х+3=0, 


find the equation whose two roots аге : t , 


= |ы 


[b] Find the simplest form of the expression : (3 – 2 i )? (3+21) 
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Accumulative quizzes 


| Quiz | 5) till lesson 5 — unit 1 


Answer the following questions : 


| First question ] 6 marks each item 1 mark 


Choose the correct answer from those given : 


Total mark 


(1) The function f : [-2 4] —>R » f (X)=4-2 X is negative in 
the interval зз 


(a) [- 2 »0[ (b) |0 4] (с) [2 » 4] (d) ]2 4] 


( 2) If the two roots of ће equation : X? — 6 X + К = 0 are equal ›їһеп k = = 


(a) 9 (b) 6 (c) 1 (d) 12 

( 3 ) The quadratic equation whose two roots are (1 + i) »(1—1i)is «e 
(а) Х2-2Х+2=0 (b) Х2+2Х-2=0 
(с) Х2+2Х+2=0 (dXx*-2x-2-20 


( 4 ) If one of the two roots of the equation : a X? — 3 X + 2 = 0 is the multiplicative 


inverse of the other root »then a = з 

(a) 2 (b)3 (c) 2 (d)-2 
(AWIFffX)-a X?4b X+ giS positive for all real values of X » then =en. 

(a)b?-4ac<0 (b)b?-4ac>0 (c)b?°-4ac=0 (d)b’-4ac<0 
( 6 ) Which of the following are the factors of the expression (X? + 9) ? 

(a) (X — 3) (Х +3) (b) (X + 3? 

(c) (x -3i* (d) (X-31) +31) 


Second question 4 marks (1) 2 marks (2) 2 marks 


Determine the sign of each of the two functions defined by the following rules › 


representing your answer on the number line : 


(1) f (X)=(X-1) (X42) (2) (00) =-х2+9 


—® 


Algebra 


Total mark 
| Quz |6 till lesson 6 — unit 1 
Answer the following questions : 
6 marks each item 1 mark 
Choose the correct answer from those given : 
( 1 ) The function f : f (X) = —3 is negative in --------------- 
(3]-9 5-3] (0) ]-3 ›3[ (с) ]- = » eof (d) ]- œ 5 o[ 
( 2 ) The solution set of the inequality : X (X —2) = 0 in R is +--+ 
(а) {0,2} (b) [0 52] (с) – [0,2] (d)R-]o »2[ 


(3) The simplest form of the imaginary number i? is -+ 
(а)1 (b)-i (c) 1 (d)-1 

( 4 ) If one of the two roots of the equation : a X? + 4 X + 7 = 0 is the multiplicative 
inverse of the other root »then = s=- 
(a) d. (b) 7 (с)4 (4-7 


( 5 ) The sum of all integers belonging to the solution set of the inequality 


(X—5) (3 X—4) SO Is eere 
(a)7 (b) 14 (c) 15 (d)9 


( 6 ) Which of the following is an imaginary number ? 


(a) л (b)5-i (c)[-5 (4)? 
4 marks [a] 2 marks [b] 2 marks 


[a] If 1 + 1 is one of the two roots of the equation : X?-2 Х+с= 0 where c ER 


» find the other root » then find the value of c 


[b] Investigate the sign of the function f : f (X) 22 X 2+7 X — 15 and from this find in R 


the solution set of the inequality :2 X?-- 7 X « 15 


Я — 


SECOND Accumulative quizzes on trigonometry 


Total mark 


| Quz | 4 | on lesson 1 — unit 2 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


(1) The angle of measure 50° in the standard position is equivalent to the angle of 


measure ---«m 
(a) 130? (b) 310° (c) 140? (d) 410° 

(2 ) АП the following are measures of angles that lie in the second quadrant except ===- 
(a) — 210° (b) 120° (с) – 120° (d) 850° 

( 3) The angle whose measure is (— 750°) lies in the з quadrant. 
(a) first (b) second (c) third (d) fourth 


( 4 ) All the following directed angles are not in the standard position except з 


a) X x 
(a) 5 


( 5) If the terminal side of an angle in the standard position passes through the point 


(—1 50) »then the terminal side lies in the -++--++ 
(a) first quadrant. (b) second quadrant. (c) third quadrant. (d) something else. 


(6) If A » B are the measures of two equivalent angles »then : — A » — B аге «e+ 


(a) supplementary. (b) equivalent. (c) complementary. (d)their sum is — 360? 
4 marks [a] 2 marks [b] 2 marks жє] 
[а] Determine the quadrant in which each of the following angles lie : 
(1).—52? (2) 220° (3) 1120? 15 


[b] Find two angles › one of them with positive measure and the other with negative 
measure having common terminal side for each of the following angles : 


(1)- 132? (2) 70° (3)- 730° 


—= 


Trigonometry 


Total mark 
| Quz 2] till lesson 2 — unit 2 
Answer the following questions : 
6 marks each item 1 mark AB 
Choose the correct answer from those given : 
( 1 ) The angle whose measure is E lies in the зз quadrant. 
(a) first (b) second (c) third (d) fourth 


( 2) The degree measure of a central angle in a circle of radius length 6 cm. and opposite 


to an arc of length 3 Л cm. equals = 
(a) 30? (b) 60° (c) 90° (d) 120° 


( 3) The angle whose measure is — 7.3" is equivalent to the angle whose degree 
g 


measure 15 -ss 
(а) 58° 1533 (b) 301° 44° 27 (с) –233° 19 33. (d) 211° 44 27 
( 4 ) The radian measure of the central angle subtending an arc of length 3 cm. in a circle 


whose diameter length is 4 cm. equals зет 
d ad 
(a) (2)" (2) (с) 5% (d) grad 


( 5 ) The positive measure of the angle between the hour hand and the minute hand at half 


past two equals эзе 


a) = 57 ») 70 зл 
(а) 4 (b) 12 (c) 12 (d) 4 
( 6) ЖА »—A are measures of two equivalent angles » then one of the values of A is ------- 
(a) 150° (b) 90° (c) 180° (d) 270° 
4 marks [а] 2 marks [b] 2 marks 


[a] Find the length of the arc which is opposite to an inscribed angle of measure 60° 


»inacircle whose radius length is 10 cm. 


[b] ABC is a triangle in which: m(Z A) 2 70° » m(Z B) = 60° 


» find in radian measure m (Z C) 


Accumulative quizzes 


Total mark 


| Quiz| 3 | till lesson 3 — unit 2 


Answer the following questions : 


First question 6 marks each item 1 mark | 


Choose the correct answer from those given : 


(1) The radian measure of the central angle which subtends an arc of length 5 cm. 


in a circle of diameter length 10 cm. equals --------------: 
( jd 
а) = 


s (b) 14 (c) 2784 (d) t 


( 2 ) The measure of the smallest positive angle equivalent to the angle whose 
measure is (— 870°) is ----.-------... 


(a) 210° (b) 150° (c) — 210° (d) 120° 
( 3) If 6 is the measure of a directed angle drawn in the standard position where 


sin 0 « 0 » in which quadrant does the terminal side of the angle 0 lie ? 


(a) first. (b) first and second. 
(c) second and third. (d) third and fourth. 

( 4) If sec Ө = 2 where Ө is the measure of an acute positive angle » then Ө = ·-------------- 
(a) 30° (b) 60° (c) 45? (d) 90° 

( 5) In the opposite figure : 


5 


A 
If tan В + tan C= > ^ 
»then BC = ·.-............ cm. AN 
[1 
D 


(a) 6 (b) 8 é 


(c) 10 (d) 14 
( 6 ) The length of the string of a simple pendulum is 14 cm. and swing through an angle 
of measure i T > then its arc length == -+ cm. 
(a) 4.6 (b) 4.4 (c) 4.2 (d) 4.8 
4 marks [a]2marks [b] 2 marks | 


[а] Without using calculator › find the value of : 


3 sin 30° sin? 60° — cos 0° sec 60° + sin 270° cos? 45° 


[b] If sin Ө = i ‚ Е] i ‚Л › find all trigonometric functions of the angle 


whose measure is 0 


т 


В 


Trigonometry 


Total mark 


| Quiz| 4 | till lesson 4 — unit 2 


Answer the following questions : 


| First question B 6 marks each item 1 mark | 


Choose the correct answer from those given : 


(1) The simplest form of the expression : tan (180° + 0) + cot (270° — Ө) is ------------.-. 


(a) 0 (b) 2 tan 0 (c) 2 cot (d) 2 

(2) 1Е5іпӨ>0 › tan0 «O0 ;then Ө lies in the ·------.-.-..-. quadrant. 
(a) first (b) second (c) third (d) fourth 

(3 ) If 1 the measure of an acute angle » cos (Ө + 25°) = sin 30° » then Ө = 
(a) 5° (b) 20° (c) 25° (d) 35° 


( 4 ) The degree measure of the central angle which subtends an arc of length 3 Л cm. in 
a circle of radius length 4 cm. is eere- 


3T 


(a) 1 (b) 45? (c) 135? (d) 270° 

(5) cos 1° x cos 2° x cos 3? x +++ х cos 100? =з 
(a) sin 1° x sin 2? x sin 3? x sin 4? x - x sin 100° (b) 1 
(c) I? x 22 x 3° x 4? x ·.. x 100° (d) zero 

( 6) In the opposite figure : ^ 
ДАВС is a right-angled triangle at B 4 
ар i shen GOs GS 
(a) 3 (b) -4 А | 
(9-4 (0-3 © p R 

Second question ү 4 marks [a] 2 marks [b] 2 marks | 


[а] If the terminal side of an angle Ө drawn in the standard position intersects the unit 
circle at the point Ci , -i) » find in the simplest form the value of the expression : 
cos (180? — Ө) cot (90? — Ө) + sin (180? — Ө) tan (— Ө) 

[b] Find the general solution of the equation : 


csc (2 0 — 15°) = sec (Ө — 30°) › then find all the values of Ө where Ө € ]0° , 90°[ 
which satisfy the equation. 


[155 


Accumulative quizzes 


Total mark 
| Quiz | 5| till lesson 5 — unit 2 
Answer the following questions : 
6 marks each item 1 mark | 
Choose the correct answer from those given : 
( 1 ) The maximum value of the function f : f (0) = 4 sin 2 Ө is = 
(а) 4 (b)-4 (c) 2 (d)-2 
( 2) The angle of measure 620° lies in the з quadrant. 
(a) first (b) second (c) third (d) fourth 


(3 ) The radian measure of the angle whose measure is 120° in terms of JU is ------------- 
Eu. 2 E £ 
(a) 3 Tt (b) 3 1 OFT (d) 4 Jt 

(4) If sin = cos 2 Ө where 0 € ]0* 5 90°[ , then sin30 = +--+ 


«o 
2 


(5 ) The function f : f (Ө) = 3 cos 2 Ө is a periodic function and its period equals ·-------------- 


(a) 4 (b) 1 (с) zero 


(b) 2 (c) 6% (d) л 


( 6 ) The number of intersections between the curve y = sin 3 X and X-axis on the interval 
[0 92 x] equals ——— 


(а) 2 (b) 3 (c)4 (d) 7 


Second question ] 4 marks [a] 2 marks [b] 2 marks 


[a] Find the general solution of the equation : tan 4 0 = cot 2 0 


(a) 2 IU 


[b] If the function f : f (Ө) = cos Ө » find : 
(1) Its domain. 
(2 ) Its range. 
( 3) Its period. 


Trigonometry 


Total mark 


| Quiz |6 till lesson 6—ипї2 


Answer the following questions : 


First question 6 marks each item 1 mark ] 


Choose the correct answer from those given : 


(1) If2cos0= A2 » then the measure of the smallest positive angle satisfying 
that is «o 


(a) 45? (b) 135? (c) 225? (d) 315? 
( 2) The simplest form of the expression : tan (360? — Ө) + cot (270° — Ө) is =- 
(a) zero (b) 2 (c) 2 tan Ө (d) 2 cot 0 


( 3) The degree measure of the central angle which subtends an arc of length 6 Jt cm. 


in a circle of radius length 9 cm. is --------------- 
(a) 30° (b) 60? (c) 120? (d) 150? 


( 4 ) Which of the following angles whose sine and cosine are negative ? 


(a) 50° (b) 150° (c) 210? (d) 300° 
ЕА 3 
( 5) cos (tan '2)= аи 
3 s 3 wia 
(а) = (b) 5 (c) 5 (d) sin i 
(6) If sin? 0 = i » Which of the following can not be an approximate value of 0 ? 
(a) 215° 13 518 (b) -35* 13 518 
(c) 70° 30 503 (d) 144° 44 82 
4 marks [a] 2 marks [b] 2 marks | 


[a] Find in degree measure the value of Ө which satisfies : cos Ө = – 0.642 


[b] If the terminal side of a directed angle whose measure is 0 in the standard position 


intersects the unit circle at the point (= D , 1) › find the value of : Ө 


Q6) \ ед5 | (Sb; LISI deel My) OW Lol, yalsdl | 17 


THIRD Accumulative quizzes on geometry 
Total mark 


on lesson 1 — unit 3 


Answer the following questions : 
each item 1 mark 


First question 6 marks 


Choose the correct answer from those given : 
( 1 ) Two similar polygons › the ratio between the lengths of two corresponding sides in 


them is 2 : 3 » if the perimeter of the smaller is 14 cm. » then the perimeter of the bigger 


TM cm. 
(a) 14 (b) 28 (c) 15 (d) 21 
( 2)In the opposite figure : © ies 15 
If rectangle ABCD ~ rectangle AXYZ 
7, 


;DCz 16 см. 
s ВС = ZY = 12 см. Е 
a then AY ams cm. 

(a) 20 (b) 9 

(c) 15 (d) 18 B X A 

( 3) Two similar triangles » in which EM = as = a » which of the following is false ? 
(a) AABC ~ A XYZ (6) т (4 С) = т (4 7) 
(d) ДАВС ~ А YXZ 


(с) m (Z ABC) = m (4 YXZ) 
( 4 ) Which of the following is always true ? 
(b) All squares are congruent. 


(a) All regular polygons are similar. 
(c) All equilateral triangles are similar. (d) All rhombuses are similar. 


(5)IfALMN — A XYZ »m (Z L) = 35? and m (4 Z) = 75? › then m(Z M) = 
(d) 70° 


(a) 110? (b) 35° (c) 75? 
( 6 ) If k is the scale factor of similarity between two polygons M, to M, where M, is 
reduction of polygon M, » then ·-------------: 
(ак>0 (b)k=1 (c)k>1 (d)O«k«l 
(1)2marks (2) 2 marks | 
D Qka) A 


Second question 4E 4/77/51 
L бе 


In the opposite figure : 
cm x 


Polygon ABCD - polygon XYZL 
( 1 ) Find the scale factor of similarity 
between the polygon ABCD and the polygon XYZL 
Zm2Y С 


Sem, 


10 Cm, 


12cm. В 


( 2) Find the value of each of : m › К 


—* 


Geometry 


Total mark 


| ви Й till lesson 2 — unit 3 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


(1) Two similar rectangles › the two dimensions of the first are 12 cm. › 8 cm. and the 
perimeter of the second is 60 cm. » then the length of the second 


rectangle is +e 


(a) 12 cm. (b) 18 cm. (c) 24 cm. (d) 16 cm. 

( 2 ) In the opposite figure : А 
Which of the following expressions is wrong ? a 
(a) (ABY = BD x DC (b) (АС)? = CD x CB 
(c) (AD)? = DB x DC (d) AB x AC = BC x AD у ? i 


( 3 ) In the opposite figure : 

If CX bisects Z ACB , XD // BC 

zthén X Deseos cm. 

(a)3 (b) 4 (c)5 (96 с 15cm. B 
(4) In the opposite figure : 

Ет (4 1)=m(Z 2) = т (4 3) 

ə then DE: EF: FD = + 

ETs 11:12 (512: 1127 

(6)12: 7:11 (d).11: 12:7 
( 5) In the opposite figure : 

If B is the midpoint of CE 


shen DES eti: 
(а) 4 (b) 5 (c) 6 
( 6) In the opposite figure : 
SG ossa em 
(a) 9 (b) 10 
(c) 11 (d) 12 
4 marks (1) 2 marks (2) 2 marks __] 


In the opposite figure : 
ABCD is a quadrilateral 

BD AB _ CE , BD _ EB 
‚ЕЕВО where тд = BC DA" BC 
Provethat:(1)AD//BC (2) АВ/СЕ 


Accumulative quizzes 


| Quz B till lesson 3 — unit 3 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


Total mark 


( 1 ) If the ratio between the perimeters of two similar polygons is 4 : 9 » then the ratio 
between their areas is -+++ 


(а)4:9 (b) 2:3 (c) 16:81 (d) 8:18 
( 2 ) In the opposite figure : 


(а) > (b) 27 

(c) 14 (d) 10 1 
( 3) In the opposite figure 

ME нина 

(a) 4.5 (b) 4 

(c) 6 (d) 36 
( 4 ) In the opposite figure 

Xtybzmeeeeee 

(a) 15 (b) 18.2 

(c) 22 (d) 22.2 
( 5) In the opposite figure 

Nt ay? s secco 

(a) (X - y? - 2 Ху (b) z 

(c)zy (d) zero 
(6) If A XYZ ~ A ABC ›а (A XYZ) = За (A ABC) and ХУ = 3 cm. 

ə then AB = --------------- cm 


(a) [3 (b 343 
Second question i] 


ABCD › XYZL are two similar polygons. If M is the midpoint of BC 
» N is the midpoint of YZ » AM=4cm. » XN=9cm. 
» prove that : area of polygon ABCD : area of polygon XYZL= 16: 81 


—= 


(d) 3 


1 
(c 
T3 


till lesson 4 — unit 3 


Answer the following questions : 


Geometry 


Total mark 


each item 1 mark 


First question 6 marks 


Choose the correct answer from those given : 
( 1 ) In the opposite figure : 


deti onum 
(a) 245 (b) 36 (c) 20 
( 2) In the opposite figure : 
Банана: 
(a) 5 (b)2 (с) 3 
( 3) In the opposite figure : 
In semicircle M › ED = cm. 
(a) E (b) 55 © 51 


( 4 ) Any two regular polygons with the same number of sides are 


(a) congruent. (b) equal in area. 


(d) 6 


(d)7 


(c) equal in perimeter. (а) similar. 

( 5) In the opposite figure : 
ADisa tangent to the circle 
sithen AC 2: cm. 
OY E (b)3 (c) 18 (d) 6 

( 6) In the opposite figure : Е 
aGABB _ E $ 
a (A CDE) Е San A 
Dn DE Ox @ 26 $7 

4 marks [a]2marks [b] 2 marks | 


[a] ABC › DEF are two similar triangles » X is the midpoint of BC and Y is the midpoint of EF 
A 


Prove that : A ABX ~ A DEY 
[b] In the opposite figure : 
Prove that : One circle passes by the points A » B » C and D 


Accumulative quizzes 


| Quiz | 5| till lesson 1 — unit 4 


Answer the following questions : 


First question | 6 marks each item 1 mark 


Choose the correct answer from those given : 
(1) In the opposite figure : eo’ 
If DE // BC "m 


Total mark 


(a) 4 (b) 6 (c) 8 (d) 10 
( 2) In the opposite figure : 
If AD isa tangent to the circle 
s then (AD)? = «s+ ^ 
(2ABxBC  (bACxAB (с)АрхАВ (d) (AC)? 
( 3) In the opposite figure : А 
If m(Z ADC) = m (4 ACB) 


Е 
Š 
! 
: 
В 


(а) 12 (b) 16 (c) 18 (d) 20 b 5 
( 4) In the opposite figure : 

If AC isa tangent to the circle M at A 

»ADisa tangent to the circle N at A 


(а) 4 (b) 5 (c) 6 (d) 7 
( 5) In the opposite figure : 

If M is the point of intersection 

of the medians of A ABC 

» the length of FM = еее cm. 

(а) 4 (b) 5 (c) 6 (d) 8 
( 6) In the opposite figure : A 

If the area of A AEC = 15 cm? 

» the area of A EFC = 9 cm? 

>» АВ = 16cm. s then AD = --------------- cm. 

(a) 6 (b) 10 (c) 12 (d) 13 


г 
Second queo ЕД : 
In the opposite figure : D 
ABC is a triangle » D C AC 
» DE// AB, DF // AE Prove that : (CE)? = CF x CB c F E B 


=e 


Geometry 


Total mark 


[| Quiz |6 till lesson 2 — unit 4 = 


Answer the following questions : 


First question ] 6 marks each item 1 mark 


Choose the correct answer from those given : 


(1) In the opposite figure : 


The given lengths are in cm. 


Х+у= 666 ст. 

(а) 18 (b) 4 (с) 20 (d) 24 
(2) If AABC ~ A DEF › area of A ABC = 4 area of A DEF and DE = 6 ст. 

„Шеп AB = eee cm. 

(a) 3 (b) 24 (c) 12 (d) 8 


( 3) In the opposite figure : 
If AB isa tangent to the circle M 


› then (AB)? = sss 5 с й 
(а) AC x CD (b) AC x AD (c) AB x AC (d) AB x CD 
( 4) In the opposite figure : pA 
AE. 2 Б Е 
EB 3 
» then EP 2 «ene cm. FA 
(a) 9 (b) 11 (c) 13 фы = ше " 
(5) In the opposite figure : 
To prove that ABCD is a cyclic quadrilateral you need to prove that =e x 
(a) AB x AC = DB x DC (b AEx AC=BExBD р Z N 
(c)m(4A)=m(4 С) (d) AE x EC = BE x ED 
(6 ) In the opposite figure : ^ D 
—— cm. Е 
(a) 9х (5)2х?+4 (с) 39 (d) 26 Е 
„Хә 
4 marks (1) 2 marks (2) 2 marks = 5 " Ў 
In the opposite figure : 
XY // DE// LZ 


Find : ( 1 ) The length of EM 
( 2) The length of MZ 


Accumulative quizzes 


Total mark 


Шош 7 | till lesson 3 — unit 4 = 


10 


Answer the following questions : 


First question 6 marks each item 1 mark 
Choose the correct answer from those given : 


(1) If AABC ~ A XYZ and AB 23 XY 


th the area of A XYZ _ 
чең the area of AABC 


(a) 4 (b) 3 (©) (d) 9 


( 2) In the opposite figure : 
AD bisects Z BAC 2, 
then Ale а cm. N 
(а) 8 (b) 60 (с) 2415 713 4 


Sem. 
( 3) In the opposite figure : 
If AB N CD = {Е} » then 


©|— 


Sc A 
the points A › С » B and D lie meom 
on one circle if ED = -----------: v 
(а) 5 cm. (b) 8 сш. (c) EC (d) EB $ 

(4) In the opposite figure : 
DE оаа 
BC 
а) EG. AD 
(à) вс (b) АЕ 
EG. AE 
(© EC 4 Ас 


( 5 ) In the opposite figure : 
If (4 B)=2 m (4 DAB) 2m (Z DAC) 


s then АВ = | cm. 
eee ous (с) в (d)9 № a 


В 4cm. D Вст. 


(6 ) In the opposite figure : 


Ghanaians cm. 
(а) 4 (b) 5 
(c) 6 (d) 7 


Second question ] 4 marks 25cm. Di5cm.B 


XYZ is a triangle » Z XYZ is bisected by a bisector which intersects XZatM 


» then draw MN // ZY to intersect XY at N 


Prove that : ХУ = EN andif XY 26cm. › YZ-4cm. »find the length of : XN 


— 4| YZ 


Geometry 


Total mark 


| ош; 8 | till lesson 4 — unit 4 


Answer the following questions : 


First question ] 6 marks each item 1 mark 


Choose the correct answer from those given : 


A 

( 1 ) In the opposite figure : Е 

If DE // BC 
a then X = m ст. E p 

(a)4 (b) 5 (c) 6 (d) 8 =) 
(2 ) In the opposite figure : & 

AD bisects Z A , BD = 3. 

рс 3 

If AB = 10 см. »AC = (2у- 1) em. 

› then y = veer cm. 

(a) 35 (b) 25 (c) 3.5 (d) 2.5 
( 3) In the opposite figure : 


(2У-1)ст. 


Q 
о 
с 


(а) 3 (b) 9 (c) 2 (d) 18 
( 4 ) In the opposite figure : 

To prove that m (Z BAD) 2 m (Z DAC) 

you need to know vs 

(a) AB 2 AC (b) AD 2 24/30 cm. 

(c) ЗАС = 5 AB (d) m (Z В) 2 m (Z C) 
( 5)In the opposite figure : 

If X? 4 y? 257 

s then Х+у= A cm. 

(a)7 (b) 9 (c) 11 (d) 12 
( 6) In the opposite figure : 

The area of A ABD = ·---------.--.- cm? 


(a) 36 (b) 48 ws 
B 


(c) 54 (d) 72 [o 


Second question j 4 marks 


In the opposite figure : E B 


BE // XY // CD , АВ. = EY Y x 
AC YD 


Prove that : AX bisects Z BAC D С 
(6:9) Vd [e | (oes А iL) OW ш>, а] | 25 


Accumulative quizzes 


| Quiz | 9) till lesson 5 — unit 4 


Answer the following questions : 


First question 6 marks each item 1 mark 


Choose the correct answer from those given : 


Total mark 


(1) In the opposite figure : 
If AD bisects exterior / A 


› then CD = vee ст. 
(a) 2 (b) 6 (c) 4 
( 2) In the opposite figure : 
EVENIRE cm. 
(a) 5 (b) 3 
(c) 7 (d) 2 


(3) In the opposite figure : 


If AB isa tangent to the circle 


> then X2 5A Qx-10) 
(a) 60° (b) 30° A 
(c) 15? (d) 55? D 
(4) ТАМ =4 ст. » r=3 cm. »such that A is a point outside the circle M 
› then Bj (A) = errr 
(a) 16 (b) 9 (c) 25 (d) 7 


( 5) In the opposite figure : 
Which of the following is not 
equal to Py (А)? 


(a) (АМ)? - (DM)? (b) BAx AC 
(c)- DA x AE (d) — FA x AG 
(6) Inthe opposite і figure : mE ^ 
If AE = AB › BC is a diameter » m (Z D) = 21? ^ 
s then m (Z A) = eree D c M B 
(a) 100° (b) 104° (c) 106° (d) 110° 


Second question 8 таги (1) 2 marks (2) 2 marks 


The radius length of circle M is 7 cm. › A is a point at a distance 5 cm. from the centre of 
the circle » draw the chord BC passing through A such that AB 2 3 AC 


Calculate : ( 1 ) The length of BC 
( 2) The distance between the chord BC and the centre of the circle. 
26 


Final revision 
FIRST Final revision on algebra. 


SECOND | Final revision on trigonometry. 


THIRD | Final revision on geometry. 


Final revision on algebra 


The samples numbers 


Thei imaginary number "i" 


The imaginary number "i" is defined as the number whose square is — 1 1 
Notice that 
eixizi?--] ed-2-12i?-42i Similarly : 
: s oe 
pales of-5=15i of-9=3i 


o 
Integer powers of "i" 


The remainder = 0 Hen» im 

To find i" where We find the remainder The remainder = | | = (her) i^e 
m is an Integer of m +4 sif The remainder = 2 Hen)» im = 

The remainder = 3 Hen)» qs 


For example : 

°1!2—] "because 12 + 4 = 3 and the remainder is 0" 

ө 163 —.i "because 63 + 4 = 15 and the remainder is 3" 
; 101 


"because 101 + 4 = 25 and the remainder is 1" 


° 126 =—| "because 26 + 4 = 6 and the remainder is 2" 


ө {12943 where n Е 7" = і "because mee = 3 n and the remainder is 3" 


Remark - 
We can express the whole one by using the imaginary number to integer powers from the 


multiples of the number 4 » and this helps in simplifying some imaginary numbers. 


For example : * E == 
i 2 


The complex number 


The complex number is the number that can be written in the form : Z =a + bi 
where a and b are two real numbers » i? =- 1 


Examples for complex numbers : 13—21 reds i 9-25 58i Ais 51-4 


= 


Algebra 


Equality of two complex numbers 


Two complex numbers are equal if and only if the two real parts are equal and the two 
imaginary parts are equal › and vice versa. 


IfZ, --54 Xi »Z, y +13 iandZ, =Z, »theny=-5x=3 


Adding and subtracting complex numbers 


When adding and subtracting two complex numbers » we add or subtract real parts 
together and add or subtract imaginary parts together. 


For example : ® (4+5 1) -(-2-3i) = (4-2) + (5 – 3)1=2+21 
e (26—41) – (9 – 201) = (26-9) + (—4 + 20) 1= 17 +161 


Multiplying complex numbers 


We use the same properties of multiplying algebraic expressions and multiplying by 
inspection which we have studied before. 
aN 
For example : • 21 (1 -3i)22i-6i? (where 1? = – 1)=6+21 
31 3 А 2 2 
®(3—51)(2 +i )=6-71-–51° (where im =—1)=11-7i 
0 
— 101 


(4-17 = 16-8 i+i? (where i> =~ 1) e. 


=15-8i (a +b)? za? + 2 ab + b? 


e (5-3i) (5 +3 i) = 25-9 i? (where i? =~ 1) Remember that  ) 
=25+9=34 (a+b) (a—b) = a — b? 


The two conjugate numbers 


The two numbers a + b i and a — b i are called conjugate numbers and we notice that the 
complex number and its conjugate differ only in the sign of their imaginary parts » and 
their sum is a real number and their product is a real number. 


For example : 

• The two numbers 3 + 4 i and 3 — 4 i are conjugate numbers » while the two numbers 2 1 — 5 
and 2 i + 5 are not conjugate because the imaginary part in each of them has the same sign. 

• The conjugate of the number4iis—4i • The conjugate of the number 6 is 6 

Remark 


To simplify the fraction whose denominator is a complex number not real » we multiply its 
two terms by the conjugate of denominator. 


i р i : 2 ' 
For example : 30+451 | 30+451 x 1+21 _ 30+ 1051+901 — = 60 + 1051 _ 


[2G ^ 4-20 TFA "T 5 наз 


[3 


Final revision 


The quadratic equation in one variable (Determining the type 
of roots - Finding the solution set) 


| First \ Algebraic method 


To determine the type of roots of the quadratic equation and find its solution set in IR or in С 
for each of the following equations algebraically : 


e X?-2X-420 64+ X? 4420 °2+х?=0 
We will follow the following steps : 


| Put the given equation on the form : a X? +b Х+с= 0 | 
] 


Y Y Y 


[.x?-2x-4=0 ] [х?+ах+4=0 | [..х2+2=0 
, 


[ Find the discriminant (b^ — 4ac) ) 
Б ж i 


2. The discriminant -. The discriminant -. The discriminant 
=(-2)?-4(1) (4) = (47-4 (1) (4) = (0-41) 0) 
=20 =0 --8 


Y 
Determining the type of roots of the equation | 
3 
-. The two roots are real -. The two roots are real -. The two roots are 
and different because and equal because the complex and non real 
the discriminant is discriminant is zero. because the discriminant 
positive. is negative. 
y 
| Finding the solution set by factorization or the general formula | 
Y Y Y 
xg 22120 у Х?+4Х+4=0 и Х?+2=0 
2х1 S 2. me 2. ` 
-. The two roots are /. (+2) =0 5 Х==-2==21 
1475 »1-5 е9 2. The S.S.inR=@ 
+. The S.S.inR= -. The S.S. in R >the S.S. in С 
[15 1-45] ={-2} = 1021.-121} 


— 


Algebra 


| Second \ Graphic method 


To determine the type of roots of the quadratic equation and find the solution set for each 
of the following equations graphically : 

*x?-2X-3=0 *9+х?-6Х=0 „=Х?+3х-5=0 

We will follow the following steps : 


| Put the given equation on the form : a x? +bX+ce=0 | 
{ Y у 


(.x?-2x-a-0 } [1х?-6х+9=0  ] [-.-x?4+3x-5=0 
у 


| Write the quadratic function f which is related by the equation | 


s ; } 
[+ f00=x?-2x-3 | [ти (.у09=-х?+зх-5) 


Draw the curve of the function in a suitable interval from real 
numbers where = is in its middle 


»4] is a suitable interval. 
У 


| Determining the type of roots of the equation | 


Y 
The two roots are real and || The two roots are real and The two roots are 
different because the curve|| equal because the curve complex and non real 
intersects X-axis at two touches X-axis because the curve does 
points. not intersect X-axis. 


| Finding the solution set in R ] 


Y 


Y 
(The S.s.inR={-1,3}] [ TheSS.inR={3} | ( TheSs.inR=@ | 


[90 


Final revision 


The relation between the two roots of the equation : 
b X+c=0 and the coefficients of its terms 


М Y 
The sum of the two roots = = The product of the two roots = = 
For example : 
Equation of second degree | The sum of the two roots The product of the two roots 
«2Х?+5Х-4=0 =8.=-05 =4=-2 
2 2 
EM 
37 
63 Х2_7х+3-=0 i (One of the roots is the multiplicative 
inverse of the other) 
Zero 
e5xX?-720 (One of the roots is the additive sul, 
inverse of the other) 5 


Forming the quadratic equation 
| First Ñ Forming the quadratic equation whose two roots are known 


We find the sum of the two roots and their product » then the equation will be in the form : 


Doa (the sum of the two roots) X + the product of the two roots = 0 


For example : 


If the two roots | then the sum of | the product of the Thus › the required 
are the two roots is two roots is equation is 
0345-4 -1 -12 X?-x-1220 
х?-18х+1=0 
А E Б i 12 1 i.e. 
6X?-13X4620 
e2+i,2—i 4 5 x?-4xX+5=0 


Algebra 


Forming а quadratic equation from another given quadratic equation 


First method 


This method is used if finding the two roots of the given equation is easy. 
For example : 
If Land M are the two roots of the equation : X ?_x-6=0 where L>M 
» form the quadratic equation whose roots are : L—2 5 М? +1 
@ We find the two roots of the given equation L and М: 
у X?-x-6=0 2000-3) (х+2)=0 
s L=3»M=-2 
e We find the two roots of the required equation D and E : 
60 =1-2=3-2= 8 
•Е=М2+1= (2) +1 = (5 
e We form the required equation : 


n Х?-6х+5=0 


Second method 


This method is used if we can find "D + E" » "DE" of the required equation in terms of 


"+ М", "М" of the given equation by one of the following identities : 


QU «wv - (1+ м) 21м Ө (L- M? -(L« M? -4LM 


Ө: +M =(L+M) [(L+M)?-3 LM]|  D- v? =(L-M) [а + MÀ - LM] 


Bici. ou” 12+м2 _ (L+M)°-2LM 
M LM M L LM LM 


For example : 


If L and M are the two roots of the equation : X 2_3xX+1=0 
: L M 
› form the equation whose roots are : D = M? Ez L 
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D We find L + M » LM from the given equation : 


eL+M==6?-=3 


*LM=+=1 


e We find D + E » DE of the required equation in terms of Land M : 


т.м 12+м2 

ла QE баага 
L M 

Theb LU 


G We use a suitable identity : 


_ 12+М2 (L+M)?-2LM (GY-20). 
{Deo ar э ML сү е" 


© We form the required equation : 
^ X?-(D+E)X+DE=0 


ie.X?-7 X «120 


Third method 


This method is used only if the relation between D and L is the same relation between E and M 
For example : 
If L and M are the two roots of the equation : X? 5 X 4 2-20 
» form the equation whose roots are: D=L—3 ,E=M-3 
@ We find L or M in terms of D or E from the given relation : 
"DzL-3 
"= L=D+3 


[2] * Land M are the two roots of the given equation 
-. Land M satisfy the given equation 


n (2+3)2-5(2+3)+2=0 
S 02+60+9-50-15+2=0 
4 D?«D-420 

e We write the required equation : 


`7 D is one of the roots of the required equation 


-. The required equation is : X 24xX-4=0 


— 


Algebra 


The sign of the function 


The sign of the constant function 


The sign of the constant function f : f (X)=c ›с CIR is the same sign of c for all values 
of X€ IR 


For example : 
* The sign of the function f : f (X) 2—7 is negative for all values of X € IR 
* The sign of the function f : f (X) 22 is positive for all values of X € IR 


The sign of the first degree function (linear function) 


To determine the sign of the linear function f : f (X) 2b X c»bz0 


» we put f (X) 20 лЪХ+с=0 eX 
Then the sign of the function f : 
o e 9 
Is the same sign of b at Is opposite to the sign of b at f (X) =O at 
=e ЕЭ Fay 
ЖП pur =% 


And we illustrate this on the number line as іп the figure : 


is the same as 


ЈОХ )| is opposite to 
the coefficient of X 


the coefficient of X 


For example : 
If f:f (X)=-3X+6 Put-3 X+6=0 a XS 2 


The sign of the function f : 


o e e 


Is negative at X > 2 Is positive at X « 2 fQosoatxz2 


And we illustrate this on the number line as in the figure : 
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The sign of the second degree function (quadratic function) 


To determine the sign of the quadratic function f : f (X)=aX7+bX+c.a#0 


» we write the quadratic equation : a X? + b X + c = 0 which is related by the function » 
then do the following steps : 


We find the discriminant : b? — 4 ac ; if 


The discriminant The discriminant 
is positive =0 


Then » the two roots 
are real and equal 


y 


The discriminant 
is negative 


{ 


Then » the two roots Then » the two roots 
are real and different are complex and 
L»M>L<M 1:51: non real. 


i ; { 


• f has the opposite of the * f has the same sign of [e f has the same sign of 
sign of a for all a for all ХЕ R- {L} a for all values of 
xe ]L.M[ of (X)=OatX=L XER 
* f (X) = 0 for all 
xe 11,м! 
* f has the same sign of 
a for all X € IR- [L , M] - 
№ 


For example : 
Ife f:f(X)=X?-4X43 
ef: f(X)=-X?-2X-1 


of: f(O=2X7-3 X45 


s then we can determine the sign of each of the previous functions as the following : 


— ш] 


Algebra 


We write the quadratic equations which are related by the previous functions and 


complete the steps as follows : 


x?-4X4+3=0 


X?42X4120 


2X? 354520 


— 


{ 


{ 


{ 


+: The discriminant 
-(-4y-4x1x3 
= 4 (positive) 


+ The discriminant 
= (2)2-4х1х1=0 


+: The discriminant 
=(-3)-4x2x5 
=- 31 (negative) 


{ 


{ 


{ 


different and they are 
3 and 1 


— E 
2. The two roots аге real and 


2. The two roots are real and 
equal and each of them 
equals — 1 


Y 


г. The two roots are 
complex and non real 


Y — 


TUA AM ВИ 
е аё чаш 


o f is negative for all 
хЕЙ, 3[ 

e f (X) = О for all 
хЕй,3} 

* f is positive for all 
(xE R-[1;3] 


x |-» © 
еее неее, 


* f is positive for all 
xER-{-1} 
• Р(Х) = Оа Х=-1 


X |-о = 
ЕРЕШЕ. 
хз ннн 


e f is positive for all 
values of X EIR 


( Remember the solving of the quadratic inequalities in IR 


To find the solution set of the inequality : X 2_5x+6>0inR: 


We write the quadratic 


inequality. 


© function related by ће |-> Ө) 


We study the sign of 


which we wrote. 


We determine the 


the quadratic function | — @) intervals which satisfy 


the inequality. 


fif O=X?-5X+6 


' The discriminant 


The solution set of the 


=(-5)?-4x 1x6 inequality : 
= | (positive) x?-5X+6>0 
2. The two roots are real is R- [2 , 3] 
and different ———* 


9° (Х-2) (X-3)=0 
oo Ks 2) 06 KES 


© © 
X j- © 
Лх +++? ----= КЕЖЕЕ: 
о © 


SECOND Final revision on trigonometry 


The directed angle 


Definition of the directed angle 


The directed angle is an ordered pair of two rays called the sides of the angle with 
acommon starting point called the vertex. 


For example : 


The ordered pair ( OA > OB ) represents the directed angle 


Z АОВ whose initial side is OA and terminal side is OB 


{ Positive and negative measures of a directed angle | 


If the positive measure of the directed angle = Ө 
» then the negative measure of the same directed angle = Ө — 360° 


Initial side A 


For example : 
The negative measure of the directed angle of measure 210° = 210° — 360° = — 150° 


If the negative measure of the directed angle = — 0 
» then the positive measure of the same directed angle = – Ө + 360° 


For example : 


The positive measure of the directed angle of measure (— 120°) = — 120° + 360° = 240° 


{ The standard position of the directed angle | 


A directed angle is in the standard position if the following two 


conditions are satisfied : 


@ Its initial side lies on the positive direction of the X-axis. 


[2] Its vertex is the origin point of an orthogonal coordinate plane. 


Equivalent angles 


Several directed angles in the standard position are said to be equivalent when they have one 
common terminal side. 


And we get equivalent angles to the angle whose measure is Ө by adding п 360° to it or 
subtracting n 360° from it where n is an integer. 


—= 


Trigonometry 


Determining the quadrant in which the terminal side of the directed angle 2 AOB whose 
measure is 9 in the standard position lies : 


a € o» 5 90°[ Z. АОВ lies in the first quadrant. 


— H— 
We find a. the o. € ]90° › 180°[ Z AOB lies in the second quadrant. 
measure of the 

smallest positive o € ]i80* ›270°[ Z. АОВ lies in the third quadrant. 


equivalent angle 
to the angle 0 › 
then if a. € ]270° » 360°[ Z AOB lies in the fourth quadrant. 


Sh 
a € (0* 590° » 180° Z AOB is called a quadrantal angle. 
‚270° »360°} 


|| Radian measure and degree measure of an angle 


Length of the are which the central angle subtends 
Length of the radius of this circle 


а a d 
Е 


® The radian measure of a central angle in а circle = 


~ 


• The relation between the radian measure and the degree measure : Jom | EN 
9 rad а " e 
x and from it о" 2X xt |. к= 180° 
180 180° л 


Notice that 


T in radians is equivalent to 180° in degrees. 


ЫЗЫ The trigonometric functions of an acute angle and their reciprocals 


ee OS OEP . e csc Ө = hypotenuse _ "p 
hypotenuse Я pposite y 

e cos0- adjacent еб hypotenuse _ d 
hypotenuse = adjacent X 

s tan 6 = 97205 _ У. e cot g = decent | X 
adjacent X “opposite y 


(3900 
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Notice that 
e XE[-1 ,1] and from it cos € Е[-1,1] 
* y €[- 1 » 1] and from it sin 0 E[- 1 ; 1] 


* The equivalent angles have the same trigonometric functions. 


The signs of trigonometric functions 


бута: The interval that | signof | signof | sign of 
Ө belongs to | cos › sec | sin , esc | tan » cot 
Firs л 
irst Jo — [ + + + 
л = = 
Second ] я л [ + 
i зл s & 
Third |x а: [ + 
Е зл 5 = 
ourth ] z^ 2л [| + E 
Notice that 


The trigonometric functions of the equivalent angles have the same sign. 


The trigonometric functions of some special angles 


: + 2 The values of the trigonometric 
The measure | The point of the intersection of the fünctions 
of 0 terminal side with the unit circle 
cos Ө tan 0 
0? or 360° (1 50) 1 0 
90° (051) 1 0 undefined 
180° C150) 0 ES 0 
270* (05-1) -1 0 undefined 
1 
30° [5 x 2, 13. uU 
( д. 2 ) 2 2 үз 
60° 145 їз i 3 
(>> 2 ) 2 2 a 
1 1 
1 1 t ER. 1 
o 2235. 
45 ( 15 42 ) 42 12 


Trigonometry 


The relation between the trigonometric functions of two related angles 


To know how to find the relations between the trigonometric functions of two related angles » 
we will follow the following steps : 


For example : 


cos (180° + 0) 


(180° + 0) lies in the 
third quadrant 


| 


The function of 
cosine in the third 
quadrant is negative 


(-уе) 


The function as it is 
because the measure 
of the angle is 

(180° + 6) 


e 


We determine the quadrant in which the 


given angle lies 


(90° + 0) » (9) 
(180° — Ө) (90° — 0) 

< —> 
(180° + Ө) > (270° + 0) > 
(270° — Ө) (360° — 0) 


We put the sign of the given 
trigonometric function according to the 
quadrant which is we determined. 


In the case of angles | | In the case of angles 


of measures 0 › 
(180° — Ө) » 

(180° + 0) > 

(360° — Ө) or (- 0); 
the trigonometric 
function is written 
as it is and convert 
the angle of any 
form to Ө 


of measures (90° — Ө) 
› (90° + 0) 

‚(270° — Ө) or 
(270° + 0) 

» the trigonometric 
function is changed 
as the following : 

* sin == cos 

* tan == cot 

cse sec 

and convert the 
angle of any form 
to Ө 


-. cos (180° + Ө) 2— cos Ө 


For example : 


(90° + 0) lies in the 
second quadrant 


The function of 
sine in the second 
quadrant is positive 

(+уе) 


The function is 


changed because 
the measure of the 
angle is (90° + 0) 


-. sin (90° + Ө) 2 cos Ө | 
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For example : 


Without using calculator, we can find : 
"n o 2:7. 2: о 5X o 
cos (— 150°) sin 600° + cos ES sin 330° — sec (- — ) tan 900 
= cos (210°) sin (360° + 240°) + cos 120° sin (360° — 30°) — sec 225? tan (180° + 2 x 360°) 
= cos (180° + 30°) sin (180° + 60°) + cos (180? — 60°) sin (360° — 30°) — sec (180° + 45°) tan 180° 
у Y Y Y Y Y 


(Third quadrant (Third quadrant) [Second quadrant] (Fourth quadrant] {Third quadrant] | Quadrantal angle | 


= (— cos 30°) (— sin 60°) + (— cos 60°) (— sin 30?) — (— sec 45°) x 0 


Remark 
If œ and В are the measures of two complementary angles (i.e. Their sum is 90°) 


sthensina=cosB › tana=cotB › seca=cscB >... 


For example : 
20° and 70° are measures of two complementary angles. 
2. sin 20° = cos 70? › tan 70? = cot 20° >... 


The general solution to solve the equations in the 
form sin о, = cos В or csc о = sec В or tan o = cot В 


@ If sin a = cos В 


sthen о + В = 90° + 360° п ie. о+В= 2 +27п wheren EZ 

і.е. The measure of angle of sine + the measure of angle of cosine = 90° + 360° п 
Ө If csc a = sec В 

»then o В = 90? + 360° п i.e. а+В= +2 Ли where n EZ 

san > BeQn+)% 


Qu If tan a = cot p 


»then. о + В = 90° + 180° n і.е. а+В= 2+7 where п EZ 


sae (20+) 5 > Вал 


and the following example expresses the previous : 


—= 


*Ifsin4 0 =cos20,6E]o >= | 


Trigonometry 


240+20= 7 +271 in€z 


No A h 


"28-7 +271 


А 

5 Ө= +71 

eAtn=0 

. б= JU LL aso 

0 O= T= 45 

eAtn=1 

s8-T em 
(refused) 


(refused) 


| 70 = 15° , 45° or 75° 


Iftan3@=cot26 ,0Є |0,2 [ 
| 23042077 +7п,пЄ2 
50= nn 
- л, л 
Ө= 10 * $^ 
eAtn=0 
л à 
eAtn= 
240,0 37 xy, 
=a qc 
eAtn=2 
sM 20 _1 
= eo ae 
(refused) 
| 70 = 18° or 54° | 


How to find the measure of an angle (6) given 
the value of one of its trigonometric ratios (a) 


Examples 5 ЕЕ 
Steps sin =-4 cos Ө =-= tan 0 =-13 
р 2 2 
o We determine the | The sine function is | The cosine function | The tangent function is 
quadrant in which 0 negative. is positive. negative. 


lies according to the 
sign of a 


-. Ө lies in the third 
or the fourth 


-. 0 lies in the first 
or the fourth 


^. Ө lies in the second 
or the fourth 


quadrant. quadrant. quadrant 
We find the measure віп = | 1 |= 1 cos a =|—L|=_L tan = | 3: |= 3 
ө" the acute angle o 2 2 2 42 їз їз 
whose trigonometric о = 30° 0, = 45° 2 а= 60° 


function = [а | 


@ We put the angle Ө 
in the quadrant that 
we determined at the 
first step by using 
one of the relations : 
180° — © » 
180° + о 
ог 360° — о 


"7 Ө lies in the third 


quadrant. 
“ 0 = 180° + о 
= 180° + 30° 
=210° 
ог Ө lies in the fourth 
quadrant. 
4 0 = 360° — о 
= 360° – 30° 
= 330° 


7 Ө lies in the first 
quadrant. 
oO = r= 45° 
or 6 lies in the fourth 
quadrant 
2. 0 = 360° -0 
= 360° — 45° 
“215° 


"7 Ө lies in the second 
quadrant. 
7. 0 = 180° – о 
= 180° — 60° 
= 120° 
ог Ө lies in the fourth 
quadrant 
“. 0 = 360° -0 
= 360° — 60° 
= 300° 


co 


Final revision 


How to find all the trigonometric functions of an angle 
given the value of one of its trigonometric functions 


We can find the values of the trigonometric functions of an angle directly if we draw the angle 


in its standard position and we draw the right-angled triangle that represents it by using the 


value of the given trigonometric function concerning the signs according to the quadrant in 


which the angle lies as follows : 


In the 1*' quadrant 


For example : 


In the 2™ quadrant 


In the 3" quadrant 


In the 4" quadrant 


sin Ө = = where 
270° « 0 « 360° 


-3 
cos @&=—— where 
о is the smallest positive 


angle. 


E 
tan В = i where 
В is the greatest positive 
angle » 0° < B < 360° 


`+ 270° < Ө < 360° 
-. 0 lies in the fourth 
quadrant. 


*/ cos 0 is negative 
-. 0 lies in the second or the 
third quadrant 
» ' œ is the smallest 
positive angle. 


«<. о lies in the second 


quadrant. 


*- tan D is positive 
-. В lies in the first or the 
third quadrant 
>‘ Bis the greatest positive 
angle. 
2. В lies in the third quadrant 


> tan a = — 


а 


Trigonometry 


The properties of the sine function and the cosine function 


Properties of the sine function f : f (Ө) = sin Ө 


Ө The domain of the sine function is ]- «e » eof 


@ * The maximum value of the function is | and it happens when 0 = г +217 ›п Е 


e The minimum value of the function is — | and it happens when Ө = UE +217 ›п Е 
Ө The range of the function = [- 1 » 1] 


© The function is periodic and its period is 2 Л (360°) 
V 


4 Properties of the cosine function f : f (Ө) = cos Ө 


Ө The domain of the cosine function is ]— со » | 
@ e The maximum value of the function is 1 and it happens УһепӨ==2пЛ›пЄЖ 

e The minimum value of the function is — 1 and it happens when 0 = 7L +2 7 n »n EZ 
Ө The range of the function = [- 1 » 1] 
© The function is periodic and its period is 2 Jt (360°) 
M 20 
Remark 


Each of the two functions f : f (0) = a sin b 0 » f : f (0) = а cos b Ө is periodic › its period is 


Tu and its range is |- a » a] where a is positive. 


For example : • f : f (Ө) = 5 sin Ө its period is 2 7t and its range is [-5 » 5] 
e f : f (Ө) = 3 cos 7 Ө its period is 21 and its range is [—3 » 3] 


co 


Final revision on geometry 


The similarity of polygons 


Two polygons M, and M, (having the same number of sides) are said to be similar if the 
following two conditions satisfied together : 


@ Their corresponding D ie.m(ZA)=m (4 X) 

angles are congruent. g ;m(ZB)2m(Z Y) 
m(ZC)2m(Z Z) 
»m(Z D)=m (4L) 


A 
@ The lengths of their Z 7 jg. 28 BC. CD. DA. K 
А А ЖҮ, (У. UAE SEX 
corresponding sides аге 
proportional. 
Y X 


In this case » we say that : 


* The polygon ABCD ~ the polygon XYZL » 
that means the polygon ABCD is similar to the polygon XYZL 
° К is the scale factor of similarity of the polygon ABCD to the polygon XYZL 


° * is the scale factor of similarity of the polygon XYZL to the polygon ABCD 


Remarks - 


* On writing the similar polygons » write them according to the order of their corresponding 
vertices. 


* If each one of two polygons is similar to a third polygon » then the two polygons are similar. 
* All regular polygons which have the same number of sides are similar 

(All equilateral triangles are similar » all squares are similar › all regular pentagons are similar » ...) 
° If K is the similarity ratio of polygon M, to polygon M, » and : 


НК > 1 » then polygon M, is an enlargement of polygon M, » where К is called the 
enlargement ratio. 


If 0 <K <1 » then polygon M, is a shrinking to polygon M, » where К is called the 
shrinking ratio. 


If K = 1 » then polygon M, is congruent to polygon M, 


The ratio between the perimeters of two similar polygons = the ratio between the lengths 
of two corresponding sides of them. 


— 


Geometry 


The similarity of triangles 


Two triangles are similar 
f ' t 


If two angles of one If the side lengths of two If an angle of one triangle 
triangle are congruent to triangles are in proportion. | | is congruent to an angle 
their corresponding angles of the other triangle and 
of the other triangle. the lengths of the sides 
including those angles are 
in proportion. 
C C c 
B À B A B A 
Z Z РА 
Y X Y X Y X 
IfLA=ZX = аи, 
СА _ СВ 
> ВЕДУ › then ДАВС ~ А XYZ OX ZY 
› then ДАВС ~ A XYZ › then ДАВС ~ A XYZ 


Remarks — 
* Two isosceles triangles are similar if the measure of an angle in one of them is equal to the 
measure of the corresponding angle in the other triangle. 


* Two right-angled triangles are similar if the measure of an acute angle in one of them is 
equal to the measure of an acute angle in the other triangle. 


(a 
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Corollary 


In any right-angled triangle » the altitude to the hypotenuse separates the triangle into 
two triangles which are similar to each other and to the original triangle. 


In the opposite figure : A 


If A ABC is a right-angled triangle at A and AD 1 ВС 
› then A РВА ~ A DAC ~ A АВС and from this we can deduce that : 


D 

• (AB)? = BD x BC e (АС)? = CD x CB 

e (AD? = BD x DC * AD x BC=AB x AC 

The relation between the areas of two similar polygons 
The ratio between the areas of the The ratio between the areas of the 
surfaces of two similar triangles surfaces of two similar polygons equals 
equals the square of the ratio between the square of the ratio between the 
the lengths of any two corresponding lengths of any two corresponding sides 


sides of the two triangles. of the two polygons. 


The ratio of the areas of two triangles having a common base equals the ratio of the two 
heights of the two triangles. 


In the opposite figure : D 


BC is a common base of AA ABC » DBC 


1 
prae Д2 


a(ADBC) Івсхру DY (тү X в 


Notice that : It is not necessary that the two triangles are similar. 


The ratio of the areas of two triangles having a common height equals the ratio of the 
lengths of two bases of the two triangles. 


In the opposite figure : 


A 

АХ is a common height for AA ABC » ADE 
1 

ade) С ВЕКАХ ңе 

U а(ААРЕ) 1 pp» Ax DE E Di xe B 
2 


Notice that : It is not necessary that the two triangles are similar. 


— 


Geometry 


If a line is drawn parallel to one side of a triangle and intersects 


the other two sides or the lines containing them , then : 


{ Y 
The resulting triangle is similar It divides them into segments 
to the original triangle whose lengths are proportional 


In each of the following figures : 


D E 
A 
A 
Pam UE. X 
c B E D с B 


If DE // BC and intersects AB and AC at D and Е respectively » then : 


e AADE ~ AABC 
° E - e. and from the properties of the proportion » we get : 


AD _ АЕ AB _ AC 


АВ AC’ DB CE 


If a straight line intersects two sides of a triangle and divides them into segments whose 
lengths are proportional › then it is parallel to the third side of the triangle. 


In each of the following figures : 


A 
A 
A 
G B 
C B E D E B 
It AD -AE , then DE // BC 
DB EC 
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Talis’ theorem 


Given several coplanar parallel lines and two transversals › then the lengths of the 
corresponding segments on the transversals are proportional. 


In the previous figures : 


IfL, // L, / L4 // Lj and M › M are two transversals 


Talis' special theorem 


If the lengths of the segments on the transversal are equal » then the lengths of the 
segments on any other transversal will be also equal. 


In the opposite figure : 

If L, / Lj // L, // Ly » 

M ‚ M are two transversals to them 
and if AB =ВС = CD 

» then AB = BC = CD 

il Special case 

If the two lines M and M intersect at 


the point A and ВБ // CC 


» then AB. AE 
AC AC AB 
and conversely if AB -AB then BB // CC 
AC AC 


—= 


Theorem 


B 
^ AD bisects Z BAC internally. 


D. AB 
“(DE АС 


kd 


AD ={ABxAC-BDxDC| 


The interior and exterior bisectors 


of the same angle of the triangle are 
perpendicular. 


i.e. If AD and AE are the bisectors of 


the angle A and the exterior angle of 


A ABC at A › then 


The bisectors of angles of a triangle are concurrent. 


The bisector of the interior or exterior angle of a triangle at any vertex divides the 
opposite base of the triangle internally or externally into two parts » the ratio of their 
lengths is equal to the ratio of the lengths of the other two sides of the triangle. 

E 

B 

\ 


Geometry 


B 


© AD bisects Z BAC externally. 
. | BD 
“(pce АС 


'|Ар={ BD x DC-ABxAC| 


base. 


The exterior bisector of the vertex angle 
of an isosceles triangle is parallel to the 


B 
i.e. If AB = AC › AE bisects the 


exterior angle at A › then | AE // BC 


[9] 


ч 
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Converse of the theorem 


A 
[2 D 
If D EBC 
such that : BD ZBA 
DC AC 


› then AD bisects Z BAC 


E 
B D C B 
If D EBC ».DEBC 
such that ; BD = BA 
DC AC 


» then AD bisects the exterior angle of AABC atA 


Well known problem and a corollary on it 


| Well known problem ] 


If AB › CD are two chords 


іп a circle 
P» AB(1CD-ÍE] 

B D 
then 


EA x EB = EC x ED 


—= 


If AB and CD are two If M is a point outside the 
chords in a circle circle › MC touches the 
»AB(\CD={E} circle at C » MB intersects 
it at A and В 
C 
E 
E с M A B 
then then 
EA x EB = EC x ED (MC)? = MA x MB 


Geometry 


Converse of the well known problem and the corollary 


| Converse of the well known problem | 


Converse of the corollary | 


If AB(1CD - {Е}, 
А.В »C » D and E are 


distinct points and 
EA x EB = EC x ED 


» then the points A ›В ; 
C and D lie on the same 


circle. circle. 


| Secant , tangent and measures of angles 


The measure of an angle formed by 
@ two chords that intersect inside 

a circle is equal to half the sum of the 

measures of the intercepted arcs. 


D 


m (С AEC) = d. [m (AC) 4 m (BD)] 


It AB CD = {Е}, 
А,В » C » D and E are 
distinct points and 

EA x EB = EC x ED 


» then the points A » B >» 
C and D lie on the same 


КЕЄСВ,ЕФВС, 
and (EA)? = EB x EC 


then EA isa tangent 
segment to the circle 
which passes through the 
points A » B and C 


The measure of an angle formed 

eo by two secants drawn from a point 
outside a circle is equal to half the 
positive difference of the measures of 
the intercepted arcs. 


С 


А В E 


m (Z Б) = 4 [m (AC) -m (8D)] 


Final 


revision 


The measure of an angle formed by 
a secant and a tangent drawn from 
a point outside a circle is equal to 
half the positive difference of the 
measures of the intercepted arcs. 


D 


A B 


m(ZA)= +4 [m (BD) - m (ВС)] 


l 
2 


Power of a point with respect to a circle 


ES 


The measure of an angle formed by 

© iwo tangents drawn from a point 
outside a circle is equal to half the 
positive difference of the measures of 
the intercepted arcs. 


A B 
m (Z A) = 4 [m (ВХС) -m (ВС)] 


Power of the point A with respect to the circle M in which » the length of its radius r is 
the real number Ру (A) where Py (A) = (AM) = 


For example : In the opposite figure : 


If A is a point outside the circle M 


whose radius length equals 5 cm. » 


where МА = 7 em. » then Ру (А) = T-s 224 


Py, (A) 20 › then 


= 


Py, (A) > 0 » then ———> А lies outside the circle М 


A lies on the circle M 


Ри (A) <0 » then — A lies inside the circle М 


If A lies outside the circle M , then | 


If А lies inside the circle M , then 


Py (A) = AB x AC = AB x AC = (AD? 


Ри (A)  - AB x AC =- AB x AC 


== 


School book examinations in algebra and trigonometry 


a Choose the correct answer from the given ones : 
( 1) If Land M are the two roots of the equation : X?—7 X 4 320 


;thenL? + М2= ............... 

(a) 7 (b) 3 (c) 43 (d) 79 
(2)Ifsin Ө = – 1 and cos Ө = zero »then Ө = ·.--.......... 

w7 (b) t (927 (d) 2 7t 
( 3 ) The quadratic equation whose roots are2-3 i »2 +3 i is -----:----..... 

(a) X? -4 X € 1320 (6) X?-4 X4.1320 

(c) X? -4 X- 1320 (d) X?-4 X-1320 


( 4 ) If one of the two roots of the equation : ЖЭ (m + 2) X + 3 = 0 is the additive inverse 
of the other root » then m = v 


(a) 3 (b)2 (c) - 2 (d)-3 


FJ Complete the following : 
(1) The function f where f (X) 2 — (Х- 1) (X + 2) is positive in the interval -e 
( 2) The angle whose measure is 930° is located at the ...........-... quadrant. 


(3) tf cos = Land sin Ө=-1® then 0 = teens 


( 4 ) The quadratic equation whose two roots are twice the two roots of the equation : 
2X!-8X4520is ern 


2-3i 
g [a] Put the number 3471 


[b] If4sinA-3=0 > find : A › where AE Jo » 2 [ 


in the form of a complex number where i? = — 1 


П [al If f : в — R where f Q0 2 - X? 8 x - 15 
( 1 ) Graph the function in the interval [1 , 7] 


( 2 ) Determine the sign of the function. 


[b]If X=3+2iandy= Lu 


» then find : X + y in the form of a complex number. 


E [a] Find in R the solution set of the inequality : X? +3 X4 <0 
[b] If tan B = i » where 180? « B < 270° ; then find the value of : 


cos (360° — B) — cos (90? — B) 


m 


Algebra & trigonometry 


E Complete the following : 
(1) The simplest form of the imaginary number Ене, 
( 2 ) If the two roots of the equation :X?—6X+L=0 are real and equal › then [= +--+ 
(3) If 0° «0 < 90° and sin 2 8 = cos 3 Ө › then Q = vere 
( 4 ) The range of the function f where f (0) = 5 sin Ө is -- 


EJ Choose the correct answer : 


( 1) The equation : x? (X=1)(X+1)=0 is ave degree equation. 
(a) first (b) second (c) third (d) fourth 
( 2.) If the two roots of the equation : X? +3 X — m = 0 are real different 
9 then Mm = еее 
(a) -2 (b) -3 (с) - 4 (d)-5 


( 3) If the sum of measures of the angles of a regular polygon equals 180? (n — 2) where n is 
the number of sides » then the measure of the angle of a regular octagon by the radian 
measure equals зз 


ау JU JU jT 2л 

(а) 3 (b) 2 (с) д (4) 3 
(4) If2cos @=-Y3 and t «0 «27: o then 0 = «e 

pT 6л AT IT 

(a) 3 (b) 7 (c) 3 (d) 6 


a [a] Find the value of k which makes one root of the two roots of the equation : 
Ak X? +7 X4 k? + 4= 0 be the multiplicative inverse of the other root. 


[b] If sin Ө = sin 750° cos 300° + sin (— 60°) cot 120° where 0° < Ө < 360? , find : 6 


a [a] ( 1 ) Find the two values of a » b which satisfy the equation: 12 + Заі= 46 – 271 
( 2) Find the solution set of the inequality : X (X+ 1) - 2x0 іп 


[b] A central angle of measure 0 is inscribed in a circle of radius length 18 cm. and 
subtends an arc of length 26 cm. Find 0 in degree measure. 


a [a] If the sum of the consecutive integers (1 + 2 + 3 + = + п) » where n is the number 
of integers is given by the relation S = г (1 + п) » how many consecutive integers 
starting from number 1 to be summed 210 are there ? 

[b] If sin X= i where 90° « X « 180° 
» find : sin (180? — X) + tan (360? — X) + 2 sin (270? — X) 


(ND Modi зу | Cb, iii dne OW otov; адај] | 57 


SECOND 


School book examinations in geometry 


[1] Complete the following : 


( 1 ) The two polygons that are similar to a third are «++... 
( 2 ) In the opposite figure : 
First : (AB)? = AD x eee 
Second : DA x DC = ............... 
Third : AB x BC = 


FJ Choose the correct answer from the given ones : 


(1) Two similar rectangles » the length of the first is 5 cm. and the length of the second is 


10 ст.» then the ratio between the perimeter of the first to the perimeter of the second 
(a) 1:5 (5) 23 


(d)2:1 


(601 22 
( 2 ) Which two triangles of the following are similar ? 


дет. 
(1) (2) (3) (4) 
(а) (3) › (4) (b) (1) › (3) (c) (2) » (4) (d) (1) › (4) 
( 3 ) If the ratio between the perimeters of two similar triangles is 1 : 4 › then the ratio 
between their two surface areas equals -+ 
(а) 1:2 (6) 1:4 (с) 1:8 
(4 ) In the opposite figure : 


(d) 1:16 
All the following mathematical expressions 


B 
are correct except the expression o- 
(a) (АВ)? = AC x AD 


(b) (AB? = AE x AF 
(c) AC x AD = AE x AF 


(d) AC x CD = AE x EF 


> 


[3] [а] In the opposite figure : 


A ADE ~ A ABC Prove that : DE // BC 
If AD 24 cm. »DB 22cm. ЕС = 1.5 cm. 


» BC = 5 ст. » find the lengths of : AE and DE 
58 


D 
z 

2 

б В 


Sem. 


Geometry 


[b] ABC is a triangle » D C BC where BD = 5 cm. 
; DC 23 cm. and EC AC where AE 2 cm. › СЕ = 4 cm. 
Prove that : A DEC ~ A ABC › then find the ratio between their two surface areas. 


a [а] In the opposite figure : 
m (Z ADE) 2 m (Z C) 
Ар =4 ст. › АЕ = 5 cm. › ОЕ = 6 cm. and EC = 3 cm. 
Find the lengths of : DB and BC 
[b] In the opposite figure : 
СВ ПЕЕ = {А} ‚АВ 23cm. BC 22cm. ; AF 2 75 em. 
Find the length of : EF 


[5 | [а] AD is a median in the triangle ABC 5 4 ADB is bisected by a bisector to cut ABatE ; 
Z ADC is bisected by a bisector to cut AC at F and EF is drawn. 
Prove that : EF // BC 
[b] In the opposite figure : 
АВ// EF АЕ = 8 ст. 
› СЕ = 12 ст. ‚СЕ =9смт. 
› ВМ = 4 ст. and ОМ = бст. 
( 1 ) Find the length of : BF 
( 2.) Prove that : FM // CD 


E Complete the following : 


( 1) Any two regular polygons that have the same number of sides are з: 
( 2)In the opposite figure : 
If AADE ~ AACB 
»sthenm(Z ADE) =m (4 eere ) 


( 3) If the two straight lines including 
the two chords DE 


» XY intersect at the point М › then 
ND x NE ААУ 


( 4 ) In the opposite figure : 
If AC = 3 cm. and CE = 9 cm. »then AB = ............... 


School book examinations 


а Choose the correct answer from the given ones : 


(1) Which two polygons of the following are similar ? 


5cm. 


L1 С} < / 


(a) Polygons (1) » (2) (b) Polygons (1) » (3) 
(c) Polygons (3) » (4) (d) Polygons (2) » (4) 
(2 ) If the ratio between the surface areas of two similar polygons is 16 : 25 » then 


the ratio between the lengths of two corresponding sides in the two polygons 


equals «ee 
(a)2:5 (b) 4:5 (с) 16:25 (4) 16:41 
(3 ) In the opposite figure : 
All the following mathematical expressions are correct ^ 
except «e E D 
Ta T é | 
om. AC (0) вр “EC 
(4) In the opposite figure : 
The length of MZ equals че 
(a) 3.6 ст. (b) 4 cm. 
(c) 4.2 cm. (d) 4.8 cm. 


[3 | [a] In the opposite figure : 


A ABC ~ A AED 

Prove that : р 
BCED is a cyclic quadrilateral. If AD = 3 cm. » BD = 2 ст. % 
and АЕ = 2.5 cm. » find the length of : EC E B 


[b] ABCD is a cyclic quadrilateral whose two diagonals intersected at E » EF is drawn 
parallel to CB to intersect AB at F ; EM is drawn parallel to CD to intersect AD at M 


Prove that : FM // BD 


a 


Geometry 


C [al In the opposite figure : 
m (4 ВАС) 2 90* , AD ВС 
›АВ = 4.5 cm. and AC = 6 cm. 
Find the length of each of : BD » DC and AD 
[b] ABCD is a cyclic quadrilateral in which : BC = 27 cm. › AB = 12 ст. › AD = 8 cm. 


» DC = 12 cm. and AC = 18 cm. Prove that : A ВАС ~ A ADC and find the ratio 
between their two surface areas. 


a [a] In the opposite figure : 
ABisa tangent to a circle » C is the 
midpoint of AD and AB = 342 cm. 
Find the length of : AC 
[b] ABC is a triangle in which : AB = 8 cm. » AC = 12 ст. 
„ВС = 15 см. » AD bisects Z A and intersects BC at D » DE // BA is drawn to 


intersect AC at E 
Find the length of each of : BD and CE 


Ч 


” А 


Scan the 


to solve 
interactive 
tests 


Examinations of some 
governorate’s schools 


= Е rouk Zone 
Cairo Governorate shed Governmental School 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1)If(14i (1-1) = X*yisthen X+ y= eere 

(a) -2 (b) 2 (c) 4 (d) 6 
( 2.) If 2 and р are the roots оѓ: X? -8 X+4=0 › then LM = ceee 

(a) - 8 (b)-4 (c) 1 (d) 4 
(3) If A ADE ~ A ABC 

Ар = 4 ст. › АВ = бст. 

and CE = 1.5 cm. » then AE = +--+ cm. 


(a) 3 (b) 5 (c) 6 (b) 7 
(4) If Land L? are the roots of : X? -b X +8 =0 5 then b = e 

(a) 2 (b) 4 (c) 6 (d) 8 
(5) D AABC , AD bisects / CAB 

›АВ = (Х +4) ст. › АС = X cm. 

and CD = 3 cm. » ОВ = 5 em. 


и B Sm. D 3m. С 
(a) 4 (b) 6 (c) 8 (d) 10 
(6) If AB is tangent to the circle M at the point B and Рм (А) = 25 cm? 
sihen AB aee cm. 
(a)5 (b) 16 (c) 20 (d) 25 
( 7 ) The range of the function f : f (X) = 4 sin 3 X is еее 
(a) ]-4 ›4[ (b) [-4 > 4] (c)R-]-3>4[ (d) [-3 ›3] 


( 8 ) If Land M are the roots of the equation : Х?+3Х+3=0 then the equation whose 
roots are LM and L + М is сзсз: 


(а) Х2+9=0 (b) Х?=9 
(c) X?-320 (d) X*+9X=0 


Final examinations 


(9) In the opposite figure : 
IFLZ// YX  YZ( XL 2 (M] » XM 22.5 ст. ‚УМ 22 cm. 


»LM=6cm. › then MZ = «e cm. 
(a) 2.7 (b) 3.6 
(c) 4.8 (d) 7.5 


(10) The solution set of : 4— X? > 0 ig ------..----.-. 
(a) [-2 »2] (b) [4 » oof 
(c)R-]-2 »2[ (d) R- [-2,2] 
(11) The ratio between the lengths of two corresponding sides of two simillar polygons is 


5 : 4 and the difference between thier areas is 27 cm? › then the area of the smaller 


polygon is ve ст“ 

(а) 3 (b) 9 (c) 16 (d) 48 
(12) sin (180° — Ө) x sec (270° + 8) = -------------- 

(a) tan 0 (b) csc Ө (c) 1 (d) - 1 
(13) In the opposite figure : 

A ABC in which m (Z A) = 90° , AD L BC , AB = бст. 

and AC = 4.5 cm. » then AD = «ee cm. 


(a) 2.7 (b) 3.6 (с) 4.8 (d) 7.5 
(14) In the opposite figure : 

М is a circle where BA N CD = {x} 

»if XA=2 AB , ХЮ = бст. and CD = 10 ст. 


o then ХВ = «e cm. 
(a) 4 (b) 8 
(c) 12 (d) 16 


(15) The angle with measure 495° in standard position is equivalent to angle with 


measure ............,.. 


л эл 5л 7л 
ат (b) 4 (с) 4 (а) 1 


= 
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(16) In the opposite figure : А 
A ABC in which BC // DE › CD bisects Z ACB , then Ан нина S , 
AD AD 
@ АВ (AE 
AC DE б c 
(c) св (4 вс 


(17) The terminal side of angle Ө in the standard position intersects the unit circle at 
E LN x i 
the point t3 , =) » then cos (7 + Ө) + sin (2 TU — 0) = veers 
4 -4 
(a) 0 (b) 3 (c) 3 
(18) In the opposite figure : 


If LZ// YX /| MN ›ХМ = №, 


» then MX = atn cm. 
(a) 3 (b) 243 
(e) 342 (9) 12 
(19) The simplest form of 1202? = ............... 
(a) -i (b) -1 (c) i (d) 1 
(20) In the opposite figure : 
A circle in which BA N CD = [x] 3 ge " 
‚Им (Z X) = 46? and m (BC) = 150° Ф | 
s then m (AD) 8 = 
(a) 58° (b) 92° (c) 103° (d) 196° 


(21) The function f : f (X) = (Х- 1) (X + 4) is positive at X € 


(a) ]- 1 »4[ 
(c R- ]-4 »1[ 


(b) ]-4 » 1[ 


(d) IR- [-4 ; 1] 


(22) If the two roots of the equation : X? +4 X + k = 0 are real different » then k = -+ 


(а) ]- ee » 4[ (b) ]4 s oof 


(c) ]- e» 54] (d) {4} 


(3: Ф V енд DN | (ell ill iae ct oco; а | 65 
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(23) In the opposite figure : A 
ABC is right-angled triangle at A » D ЄВС 
if AB 12 ст. › АС = 16 cm. » then tan 8 = +--+ 9 
с вр 
(a) 2. w= 
©3 (94 
(24) If the two roots of the equation : 4 X? —20 X+ m = 0 are equal » then m= +s 
(a) 5 (b) 16 (c) 20 (d) 25 
(25) If one of the two roots of : x (b + 4) Х—9 = 0 is additive inverse of the other 
3 then b esee 
(a)-4 (b)O (c)4 
(26) ABisa tangent to M at В » AB = 6 cm. 
If the radius is 2.5 › then AD = «+--+ cm. 
(a) 4 (b) 5 
(c)9 (d) 36 
(27) If sin (Ө + 10°) = cos (40?) » where Ө ez , л| s then 8 = ............-.. 
(a) 40° (b) 50° (c) 120° (d) 130° 
(28) In the opposite figure : A 
A ABC in which BC // DE › then — т ae вте d 
(a) + 
(d «т é c 


| Second | Essay questions 


Answer the following questions : 


@ їп the opposite figure : 
ABCD is a quadrilateral in which AB = 6 cm. » BC 29 cm. › CD = 6 cm. 


Я 4em, 


and AD = 4 cm. If AE bisects Z A and intersects BD at E 


Prove that : CE bisects 4 BCD 


€ 


AAB is a diameter of a circle whose radius length is 12 cm. » the chord AC is draw such 


that m (Z BAC) = 50° » find the length of the arc (AC) 


EE 
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Е If L + 3 and М + 3 are the roots of the equation X? — 12 X + 3 = 0 find the equation whose 
roots are L and M 


0 In the opposite figure : 
BA // DC // EF › where AC =5 ст. 
› ВВ = 18cm. › СК = 10 см. and КЕ = 7.5 cm. 
Find the length of DBand KE 


[5] In the opposite figure : 
ABC is a triangle in which D € BC where BD = 4 cm. 
»DC=S см. › and АВ = бст. 
› АС = 8 см. 
Prove that : ДАВС ~ A DBA › then find AD 


Т ; Futures Language Schools 
First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1) If X 23 is one root of the equation: 3 X?-8 X+m=0 › then m = ee 


(a) 3 (b) -3 (с) 5 (d)-5 
( 2) The quadratic equation whose two roots are 8 , – 13 is eee- 

(a) X?-5 X 10420 (b) x?-5 x- 10420 

(c) X? - 5 x - 10420 (d) X?-- 5 X 104 20 


(3) The simplest form of the imaginary number i? = 
(a)i (b)-i (c) 1 (d)-1 
(4) The function f : f (X) = 12 — 3 X is negative on the interval з 


(a) [- 4 ›=[ (b) ]- e »4[ (c) M > -f (d) ]- »- 4] 
(5 ) The expression (13 — 2 i) — (3 — 1) in the form of the number a + b i is =e 

(а) 101 (b)-10i (c) 10 +i (d) 10-1 
( 6 ) The two roots of the equation : X 2_4xX+k=Oare equal if К = vse 

(a) 1 (b) 4 (c) 8 (d) 6 
( 7 ) The solution set of the equation : x22 Xin Rig eee. 

(a) {o} (b) {1} (c) 1-1,1} (d) {0 51} 
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(8) The sign of the function f : f (X)=X 2+2 positive in ===- 


(a) В (b) R* (c)R-{0} (d) R- {2} 
(9) If (2 – i) is a root of the equation : X7+bX+5=0 › then b = vee 
(a)2+i (b) 5 (c)-4 (d)-21 


(10) The measure of the central angle subtended an arc of length 2 Jt in a circle of diameter 
length 12 cm. is equal to s= 


«т от от (9) 2 
(11) If sin X «0 5 tan Х>0 › then X lies in the -------------- quadrant. 

(a) first (b) second (c) third (d) fourth 
(12) If sin Ө =— 1 and cos Ө = zero » then = +--+ 

(a) 90° (b) 180° (c) 270° (d) 360° 
(13) If 0° < 0 < 20° and sin (5 Ө) = cos (4 0) › then Ө = ·-------------: 

(a) 14° (b) 18° (c) 12° (d) 10° 
(14) f (X) = З sin X » for each X ER › then the maximum possible value of the function 

PCRS e 

(а)-3 (b) 3 (c) 1 (d) zero 
(15) If csc 8 =—2 » 270° < Ө < 360° , then Ө = veee 

(a) 30° (b) 300° (c) 330° (d) 210° 
(16) In the opposite figure : D 

If AE=3 cm. ; ЕС = 2 cm. 

and ED = бст. » then EB = +--+ lv 

(a) 5 (b)4 EM 

(c) 6 (d)3 


(17) If the ratio between the perimeter of two similar triangles is 1 : 4 » then the ratio between 


their two areas equals ·----:--------- 

(3)1:2 (b)1:4 (c) 1:8 
(18) In the opposite figure : 

AX N YB = {М} » XY // AB › then MB = +--+. 

(а) 3.6 cm. (b) 4 cm. 


(c) 4.2 cm. (d) 4.8 cm. 


—й 
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(19) In the opposite figure : 


DOG nacido en 
(a) 10 (b) 6 
(c)9 (d) 5 


(20) In the opposite figure : 
XA isa tangent to circle M 


»XAz6cm.» ХС = 3 см. 


» then the area of the circle = -------------- cn? 

(a) 36 Л (b) 81 Л (c) 20.25 7t (d) 6.25 IU 
(21) If A is a point on the plane of the circle M of radius length 3 cm. and AM = 4 cm. 

»then Ри(А) =озееееее 

(а) 16 (b) 9 (c) 25 (d) 7 
(22) In the opposite figure : N 

m (4 BAC) = m (4 D) › then BC = «+--+ & 

(а) 3 ст. (b) 4 ст. М 

(55 cin. (d) 6 cm. D за © В 
(23) Which of the following triangles are similar ·-------------- 

Ф Q © Ф 

(а) (Г) and @) (b) @ and (3) (c) Q) and (3) (d) @) and @) 
(24) If A XYZ — A ABC ›а (А XYZ) 23 a (А ABC) and ХУ = 3 cm. 

› then AB =з cm. 

(43 (b 343 (c) ds (d) 1 


(25) In the opposite figure : 


X-eeeeeee cm. 
(a) 6 Bee i 


(c) 5 (d) 8 C (Х+)ст. D(X-1)cm.B 


[69  — 
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(26) The exterior bisector at the vertex of an isosceles triangle is --------------- to the base. 

(a) Parallel (b) equal (c) perpendicular (d) bisector 
(27) AIL --------------- are similar. 

(a) triangles. (b) squares. 

(c) rectangles. (d) parallelograms. 


(28) In the opposite figure : 
ADisa tangent » AC intersects the circle 


at B C »m(Z A) 265? m (BD) = 55° 


ee 
»m (DEC) = (3 X+5)° › then X = eee 


(a) 60° (b) 70° (c) 35° (d) 84° 


| Second || Essay questions 


Answer the following questions : 


a In the opposite figure : 
( 1 ) Prove that : AAXY ~ AACB 


( 2)If the area of (A AXY) = 8 cm? 


» find the area of the polygon XBCY 


Я In the opposite figure : 
If AD = 8 cm. › АВ = BC = X см. 


› then find the value of X 


EJ State two cases of similarity of two triangles. 


DeL » М are the roots of the equation: 3 Х?-2Х-7=0 


» find the equation whose roots are 12 ‚М? 


git 4 tan A—3 = 0 where А is the greatest positive angle » A C ]0 » 2 7[ » then without 
using calculator find the value of sin (180? — A) + cos (— A) + cot (360° — A) 


— Wi 
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2 | Ж Elkalifa and Elmokattam Educational Zone 
ey Cairo Governorate pun Mathematics supervisoin 


| First | Multiple choice questions | 
Choose the correct answer from the given ones : 


(1) Incircle M if MA = 5 ст. » diameter of circle = 6 cm. » then Ри(А) mese 


(a) 16 (b) -9 (c) 9 (d) - 16 
(2)If X2442i » yz4-2isthen Xy s 

(a) 12 (b) 24 (c) 20 
(3) In the opposite figure : 

m (Z A) = 40? 

»m (EC) = 120° 

then Х = В 9 

(a) 40 (b) 60 (c) 120 (d) 170 
( 4 ) The solution set of the inequality : XPS ND E 

(a) [1 » 2] (b) iR - ]-2 ;- 1[ (c) R- ]1 »2[ (9 [-2 »- 1] 


( 5) If the ratio between two corresponding sides of two similar polygons equals 1 : 3 
and the difference between their surface areas 200 cm? ; then area of smaller 


polygon = ese: ст? 
(а) 25 (b) 90 (c) 225 (d) 100 
( 6) The angle whose measure 1087? lies in the з quadrant. 
(a) first (b) second (c) third (d) fourth 


( 7 ) Two similar triangles the ratio between their perimeters 5 : 3 » then the ratio between 
their areas is -----------:--- 


(a) 5:3 (b)3:5 (c) 9 : 25 (d) 25:9 
(8 ) The simplest form of expression (1 + i)? ÍS eH 

(a) 16 (b)— 16 (c) 161 (d)- 16i 
(9 ) The interior and exterior bisectors of angle of triangle include between them angle of 

measure «m 

(a) 60° (b) 30° (c) 120? (d) 90° 
(10) The S.S. of equation : X?41620inRis e 

(a) {-2} (b) {2} (с) {+2 »2} (4) Ø 


Lm 
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(11) In the opposite figure : D A 


ABCD is parallelogram AO : OB 23:2 me 


area of A DHC = 100 cm? Lo S 
2 [2 


„Шеп area of A ОРА =з cm? C B H 
(a) 36 (b) 48 (c) 60 (d) 90 
(12) If f : f OO = 4 sin 2 X » then the greatest possible value of f is --------------- 
(a) 1 (b) zero (c) 4 (d) 8 
(13) In the opposite figure : 
ИР» (А) = 144 
BM = 5 ст. C 
› Шеп AC = esses ст. | 
(a) 18 (b) 8 (c) 12 (d) 16 
(14) The sign of function f : f (X) = X — 5 is positive in the interval -----------:--- 
(a) ]- ә 5 5[ (b) 5 > ef (©) [-5 ›=[ (d) ]- e» »—5[ 


(15) If L and M are the two roots of the equation : X 213X—420 the numerical value of 
the expression : ТЭ бинн 


(а) -9 (b) -4 (c)- 1 (d) 9 
(16) If tan (180° + 5 0) + tan (270? + 4 0) =0 » then value of 0 which satisfy the equation 

where Ө € ]0 ,2 zt[ could be equal зе 

(a) 5? (b) 10° (c) 20? (d) 90° 
(17) If one of the two roots of the equation : 3 Xe (k-2)X4 k?+2k=0 

is multiplicative inverse of the other root » then К = -------------- 


ы ныш (b)-3 ,-1 (c)3 9-1 (d)3 51 
(18) In the opposite figure : B А 

AB , AC are two tangent segments to the circle » m (Z A) = 30° (CR 

»then y? - x? = s е 

(а) 30 (b) 60 (c) 21600 (d) 10800 
(19) In the opposite figure : A 

AD bisects Z A , BR = 3. е 

DG. 3 Е ley 

If AB = 10 cm. › АС = (2 y— 1) ст. А 

s then y = «eA cm. r 

(a) 1.5 (b) 3.5 С зет. 20 Sem B 


(c) 6 (d) 10 
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(20) In the opposite figure : 


Len в 


AB = 3 cm. »BC=2cm. 


A 
› AF =7.5 cm. 
> then EF = eee 
(a) 2 (b) 3 (c) 5.5 (d) 7.5 
(21) АП ен are similar. 
(a) triangles (b) rectangles (c) squares (d) parallelograms 


(22) The sign of the function f » where : f (X) = 22061845 negative when X € eeeee7 
(a) ]- »- 1[ (b) ]- 1 »3[ (o) R- [- 1 53] (à) ]3 » of 
(23) If the two roots of the equation : К X? — 12 X + 9 = 0 are equal » then -+++ 
(alk <4 (b)k=4 (c)k>4 (d) k = 144 
(24) If the two roots of the equation : 8 x?-axX+3=Oare positive and the ratio between 
them is 2:3 , then a= vee 
(a) 1 (b) -1 (c) - 10 (d) 10 
(25) If 0 ez , л| ‚їп Ө = E » then the value of : 
csc Ө sin Ө – tan Ө cot 0 + cos? 0 = ----........... 


169 144 25 169 
(а) 25 (b) 169 (с) 169 (d тад 


(26) In the opposite figure : A 


(d) 10 


С 3cm D 4cm. B 
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(28) In the opposite figure : 


A 
ABC is a right angled triangle at A Р 
ите % 
› AD ВС ›АВ = 30 см. › CD = 32 ст. \ 
С 32cm. р В 
s then AD =: cm. 
(a) 18 (b) 25 (c) 24 (d) 20 


| Second | Essay questions 


Answer the following questions : 


ED If L , M are two roots of equation : X?-3 X4 5-0 » form equation whose roots are L? › M? 


a Find circumference of circle which contains central angle of measure 120? and subtends 


arc of length 6 cm. 


[3] In the opposite figure : 
repeat A 
DX // AC , EY // AB 
a3) BC. 4 E D 
»BC = 13.5 cm. АР = y AE a 
» then find the length of XY ay E GAL, 


(in the opposite figure : 
ABCD is cyclic quadrilateral 


„АР = 8 cm. 


12 ст. 


› СВ = 12 ст. 


Find : Area (A AMD) : Area (A BMC) 


a In the opposite figure : 


== А 
AF bisects Z BAD nS 

S — D Ф 
› EF parallel to ВС % 

E 
»AB=8cm. › Ар = бст. 
с В 
Find : РЕ 
EC 


<a 
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| First | Multiple choice questions | 
Choose the correct answer from the given ones : 


(НТ, » 3 — L are the two roots of the equation : X? +a X-7=0 s then a = vere 
(а)-3 (b) 3 (с)—5 (d) 5 


( 2 ) If the length of an arc in a circle equals quarter of its circeumference » then the measure 


of its inscribed angle subtanded to this arc equals ·-------------- 


T л л л 

(а) 2 (b) 3 (c) 4 (d) 6 

( 3) The maximum value of f : f (X) =2 +3 sin 2 @ is +--+ where 0 € [0 » 2 л[ 
(a) 5 (b)- 5 (с) 3 (d)-3 


(4) If 3 + 2 i is one of the roots of X? a X+ b 20 > then a + b = ee 
where a БЕК 


(a) - 7 (b) 7 (c) 19 (d) 6 
(5)IfsinOd=-06 ; ӨЄ |n .27[ , then tan 0 + cos ө = eee 

а, 27 ЗҮ. gt al zd. 

(а) 50 (b) 20 (0 55 (d) - 5 
(6 ) TF tan (2 Ө + 15°) = cot (Ө + 30°) 56 € Jo › | , then sin? 30 + tan? 4 0 = 

(a) 3.5 (b)-3.5 (c) 2.5 (d) - 2.5 


( 7 )If one of the roots of the equation : (2 a — 5) X?+7X+a=0is multiplicative inverse of 


the other root » then a = eee 


(a)- 6 (b)6 (c)5 (d)- 5 
( 8 ) The soluation set of the equation : X241620is erres where X EIR 
(а) {4i »-4i} (b) {4-4} (с) {- 4} (4) Ø 


(9 )If 13 sin Ө+ 5 =0 5 0 is greatest positive angle in [0 ›360°[ 
» then sin (90° + Ө) tan (360° – Ө) = eee- 


12 12 5 5 
(a) 13 (b)- 45 (c) тз (d)- тз 
(10) If one of the roots of the equation : Х 2_9 X+ т = 0 is double the other root 
9 then m = ·-.::------.:-. 
(a) 18 (b) 20 (c) 14 (d) 26 
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(11) Solution set of the equation 2 cos Ө +ү2 = O 15 ен where 0 € [0 ,27л[ 

а) {=} (b) [2,57 (2,323) @w {5} 
(12) If (a + i b) (3 + 4 i) = (2 + i) (2-1) > then a? + b? 2 ----.--------. 

(a)-1 (b)1 (c) -2 (d) 2 
(13) If A ABC ~ A XYZ › area (A ABC) = 9 area (A XYZ) › then АВ = ---------.----. 

(a)9 XY (b) 3 ХҮ (c) 3 YZ (d)3 XZ 


(14) If X =3 is one of the roots of the equation : X? + 2m X 23 » then m = e 
(а) – 1 (b) 1 (с) 2 
(15) In the opposite figure : 
ABisa tangent its length 12 cm. 


CD is a diameter of length 10 cm. 


sthend Suen 
(a) 10 cm. (b) 8 cm. (c) 18 cm. (d) 6 cm. 
(16) In the opposite figure : i 
XY l| BC AX: XB=2:3 
x Y 
» area of A AXY = 16 cm? 
» then the area of trapezium XYCB = --------------. cm? B € 
(a) 36 (b) 32 (c) 84 (d) 40 


(17) If L М are the two roots of the equation : X? — 5 X +3 =0 › then the equation whose 
roots 3 L 93 Mis eesse- 


(a) Х2+15 Х+27=0 (b) X? -15 Х+9=0 
(c) X? - 15 X « 27 20 (d) X?-9 x-& 1520 
(18) In the opposite figure : A 
m (4 CAB) = m (Z ADB) = 90° $ 
з АВ = 15 ст. › Вр = 9 ст. 
> then АС + AD =. cm. е реше В 
(а) 28 (b) 25 (с) 35 (d) 32 
(19) The soluation set of the inequality : X390 1g cmn 
(a) Ø (b) [-3 53] 
(c) R- [-3 »3] (d)R-{-3 3} 
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(20) In the opposite figure : D б ж” А 


АСПВО={Х}›АХ=ХС pis, 
» ОХ =4 cm. »XB=9cm. 
› then AC = «emm cm. 
(a) 6 (b) 13 (c) 12 (d) 18 

(21) In the opposite figure : D А 
If (АВ) = 100° , m (CD) = 120° 
ə then m (4 АХО) = eeen 
(a) 110° (b) 70° к / 
(с) 140° (d) 180° 


(22) In the opposite figure : 
AD = бст. › АВ = 5 ст. 


BC =7 ст. 
s then DE =... cm. ч 
(а) 12 (b) 7 (c) 10 (d)4 
(23) In the figure of number (22) If m (Z A) = 35° ; m (CE) = 100° , then m (BD) = e 
(a) 30° (b) 70° (c) 100° (d) 40° 


(24) In the opposite figure : 


AD is interior bisector of Z A 


›АВ = 12 ст. 

› АС = 15 см. › ВО = 8 cm. 

› then CD = veer cm. 

(a) 12 (b) 10 (c) 8 (d) 15 
(25) In the figure of number (24) The ratio between area of A ABD : area of A ABC = ee 

(a) 4:9 (b) 4:5 (c) 5:9 (d) 5: 10 
(26) In the figure of number (24) The length of KD нышын cm. 

(a) [10 (b) 8 (c) 10 (à) 2*[2 
(27) If M is a circle › A is a point in its plane where МА = бст. › PA(A) =- 13 

» then area of circle M =з ст? (x = 2) 

(a) 154 (b) 44 (c) 144 (d) 7 
(28) AB » AC are two tangent to circle M » m (BO) = 120° ,thenm(Z A) = vee 

(a) 120° (b) 60° (c) 100° (d) 180° 


LN 
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| Second | Essay questions 


Answer the following questions : 
[1] Find in R the solution set of the inequality : X*-4 x-5>0 


[2] Solve the equation : cos (Л + Ө) = sin (390°) cos (— 60°) + cos (30°) sin (120°) 


9 In the opposite figure : ри 
AD // XY // BC р; X 
,AX_2 
ХВ 3 
Find : XY c "m, B 
п In the opposite figure : D 
m (ДА) = 50° 
› m (BC) = 60° 
Find : m (BD) 
A B 
a In the opposite figure : A 
AD and AE are the interior and exterior bisectors of Z CAB › 
АС = 12cm.» AB 26cm. › BC 29cm. C оо B Е 
Find the length of AE 


is ШИШЕ 
203) Multiple choice questions 


Choose the correct answer from the given ones : 


(1) In the opposite figure : 
AD bisect (Z EAC) 


y then CD. nn cm. 
(а) 5 (b) 10 
012 (9) 18 р C 5cm. В 


( 2 ) If one root of the quadratic equation : a X^-4X4720isa multiplicative inverse 


of the other »then a = ---------:----: 


(a) + (b) 7 (c) 4 (d)- 7 
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(3 ) In the opposite figure : 
m (BD) = 150° »m(Z A) = 45° 


sthen m (BC) = s ° 
(а) 60 (b) 120 
(c) 90 (d) 195 
( 4) All the following measure of angles lie in the second quadrant except зе 
(a) — 240 (b) 100 (c) – 120 (d) 860 
( 5) If two roots of quadratic equation : X?-6X+k=Oare equal and real 
еп Кыа 
(a) 4 (b) -4 (c) 9 (d)- 9 
(6) If PA(A) > 0 »then the point A located ++: the circle M. 
(a) inside (b) outside (c) on (d) on the centre of 


( 7 ) The measure of central angle subtended by arc of length Л cm. in circle of 


diameter 8 cm. equal -.-.-.- 


(a) 2 (b) = («22 (2л 
(8) If ABN Ср = {Е}, cH 
АЕ =3 cm. , СЕ= 2 ст. 
s ВЕ = бст. (2 
o then EDz eeren cm. D 
(a) 9 (b) 8 (c) 7 (d) 6 
(9 ) If the two similar polygons are congruent » then the scale factor is +++: 
(a) i (b) 1 (c) more than 1 (d) less than 1 
(10) The sign of function f : f (X) = 4 — 2 X positive if +--+ 
(а) Х>4 (b) X«4 (c) X22 (d) X«2 
(11) The range of function f : f (X) = 2 cos 3 X is vee 
(а) [-2 ›2] (b) ]2 ›3[ ()]-2»2[ 00 ]-3,3[ 
(12) If a line intersects two sides in a triangle and divides them into segments whose lengths 
are proportional » then it is +--+ to the third side. 
(a) intersect (b) parallel (c) bisect (d) equal 
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(13) If L and M are two roots of the quadratic equation : 
› then L? + М? = 
(a) 7 


x?-7X+12=0 


(c) 25 


(d) 49 


(14) In the given figure : 


ЕВРО ПАЕ= {С} 
the area of the smaller triangle 
ə Шеп: - = 
the area of the greater triangle 


25 
(a) 81 


16 
(с) gi 
(15) In the opposite figure : 


BD is a diameter 5 AC is a tangent 
АС = бст. ›АВ =4 ст. 


» then the radius of circle equal з cm. 
(a) 5 (b) 9 (e) 2:5 (d) 4 
(16) The solution set of the inequality : X 2«53-4 IR eee 
(a) R-]1 »4[ (b)R-[1 4] (c) [1 +4] «à Ji s4[ 


(17) If the ratio between the perimeter of two similar triangles is 4 : 9 » then the ratio between 
their areas is 


(24:3 (b)4:9 (c) 16:81 (d) 3:2 
(18) If sin = cos В and Ө » В are two acute angles › then tan (0 + В) = ------------..- 
(а)-1 (b) 1 (c) 3 (d) undefind. 
(19) If X = 5 is one of the two roots of the equation: X? +a X 22a 44 
9 then a ·-:-:::.::..:.. 
@)-7 (b)7 (o) 22 (222 
(20) In the opposite figure : A 
The length of CDS eene cm. 3 t 
(a) 5 (b) 6 Ў v 
(c) 9 (d) 10 é D бсш. B 


(21) If the terminal side of the angle 0 in the standard position intersects the unit circle at the 
point (X »— X) » X20 »thenm(Z 0) = 


(a) 225° (b) 315? (c) 135? (d) 45? 
(22) (14-1)! (1. 4)? Se 
(a) zero (b) 8 (c) -8 (d) 4 
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(23) In the opposite figure : 


AC LAB ; AD LBC К 
› the length of AB = -+++ cm. 
(a) 12 (b) 15 


В 9cm. D 16cm. С 
(с) 20 (d) 25 


(24) If L » M are the roots of the equation : X2—7 X43 = zero » then the equation whose 
roots 2L 92 М is wre 


(a) X?- 14 X 4 1220 (b) x?-14 x- 1220 
(с) X? - 14 X «1220 (d) X?-- 14 X 1220 
(25) If A ABC is right-angled triangle at B » cos C = i s then sin (A + B +2 C) evesen 
(a) 4 (b) = (c) ы] (4) zero 
(26) In the opposite figure : 
XLN YZ={M} XY // ZL x A 
» then the length of MZ seien ү 
(а) 3.6 (b) 4 
(c) 4.2 (9) 4.8 ш ё 


(27) If 2 and 7 are two roots the equation : Х?+ах+Ь=0 sthenat ba eee 


(a) 5 (b) -5 (c) 23 (d) – 23 
(28) All of the following mathematical A 
expressions аге true except + 
AX _ XY AX _ XY 
(XB ^ BC (b) АВ BC Y x 
AY _ AX AY _ АХ 
(© Y6 7 хв (d) Ас "AB 


| Second | Essay questions | с B 


Answer the following questions : 


E In the opposite figure : 
ХГ = 5 cm. › ХУ = УЙ = 4 сш. › М, = бст. 
Find with proof : 
The length of LN › YL 
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a In the opposite figure : D A 
ABCD is a quadrilateral A ut 
‚АВ - BD › AD - DC , AE bisects Z A » DF bisects Z BDC A 
Prove that : EF // DC T 4 B 


Е] Find the solution set of the equation : X*-2X+4=0inG 


п If the difference between two complements angles is ix find the degree and radian 


measure of the two angles. 


a In the opposite figure : 
XY II DE// LZ 
Find with proof : 
the length of EM 
» the length of MZ 
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| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) If one of the two roots of the equation : 3 x? + (a+3)X+7=0 

is the additive inverse of the other » then : a = -----:-----:--: 

(a)-3 (b) 3 (с) + (d) d 
(2)IFG X- y) + (X+ y) i = s then y = X = еее 


1+1 
(a) zero (b)-1 (c) 1 (d)i 


( 3 ) If the two roots of the equation : X 2+4 X 4 k =0 are real and different 


»thenk €. 
(a) ]4 » oof (b) ]- ee 5 4[ (c) « se[ (a) [4 = 
( 4 ) The solution set of the inequality : (X — 3) (X — 7) < 0 in R is = 
(a) {3 »7} (b) ]3 »7[ (© [37] @R-[3 57] 


(5 ) If (2 +i) is one of the two roots of the equation : х?-4х+с=0 
s then the value ofc = 6 


(a) 16 (b)- 16 (c)-5 (d) 5 
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( 6 ) The quadratic equation whose two roots аге (2 — 3 i) s (2 + 3 1) is ee 
(a) X*-4X+13=0 (b) х2+4Х+13=0 
(c)X*+4X-13=0 (d) х2-4х-13=0 
( 7 ) If Lis one of the two root of the equation : Х?-4Х+1=0 , then the numerical value 
the expression : 17—4L451iss-— 
(a)4 (b) -4 (c) 5 (d)—5 
(8)IFf Qü = X425 where: XC]-4 ‚3[ » then f (X) is negative when X Єз 
(а) [-4 5-2] (b) ]- 4 »- 2[ (с) [-2 » 3] (d) ]- 2 53[ 
( 9 ) The conjugate number of : 3 i — 7 equals eee 


(а) 31+7 (b) -3i-7 (с)-31+7 (4) 


(10) The range of the function f : f (8) = 4 sin 2 Ө where 0 Е [0 , 2 д[ equals «+++» 
(а) [-4 54] (b) ]-4 » 4[ (с) [-2 » 2] (d) ]- 2 »2[ 
(11) If the terminal side of the angle of measure 30? in the standard position in the unit circle 


rotates three and half revolutions clockwise » then the terminal side lies in 


the «m quadrant. 

(a) first (b) second (c) third (d) fourth 
(12) If cos 0» 0 »sin 0 <0 , then Ө lies in the +--+ quadrant. 

(a) first (b) second (c) third (d) fourth 
(13) The angle of measure — ÉL lies in the зе quadrant. 

(а) first (b) second (c) third (d) fourth 


(14) The arc of length 8 k Jt cm. in a circle whose radius of length 24 k cm. is subtends an 


inscribed angle of measure зз 
(a) 60° (b) 30° (c) 120° (d) (60 k)° 
(15) If the ratio between the perimeters of two similar polygons 4 : 9 


» then the ratio between their surface areas = «e 

(a) 2:3 (b) 4:13 (с) 16:81 (d)4:9 
(16) Any two regular polygons having the same number of sides are зс 

(a) congruent. (b) equal in area. 


(c) equal in perimeter. (d) similar. 
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(17) In the opposite figure : 


The radius length of circle M = ---- cm. 
(a) 2 (b) 3 
(c)4 (d) 5 
(18) In the opposite figure : A 
1011007 oo eh a 
The area of (figure DBCH) - e 
3 9 H D 
= c 2 
(а) 5 (b) 16 Я 
a 2 с B 
(с) 55 (d) 5 i 
(19) In the opposite figure : 
АБ bisects / BAC 8 
2 
› then AD = er cm. % 
(а) 8 (b) 60 
(c) 2415 a) 743 С 4ст. D 5cm. В 


(20) In the opposite figure : 


All of the following expressions are true 


» except «nm 
(a) (AB)? = AC x AD 
(b) (AB = AH x AE 
(c) AC x AD = AH x AE 
(d) AC x CD = AH x HE 

(21) In the opposite figure : 
AB // DH // XY » AY NBX 2 {С} ›АС=8 см. 
› СН =4 см. › СО = бст. 


s DX = З ст. s then ВС + HY = + cm. 
(а) 12 (b) 15 
(с) 8 (d) 14 


(22) In the opposite figure : 
EC 23cm. »ED=8 cm. 


» then the value of X =- cm. 
(а) 2 (b) 4 
(с) 8 (d) 6 
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(23) In the opposite figure : 


m (AC) = ores о 4 Ж 
(а) 20 (b) 30 "A oda 
(c) 40 (d) 50 


(24) In the opposite figure : 
ДАВС ~ А АЕР » АЕ = З cm. » AD = 4cm. › BD = 2 cm. 


> DE = 5 сш. » then ВС = +++ ст. 
(а) 2.5 (b) 10 
(c) 7.5 (d) 7 


(25) Two triangles in which the first whose two angles of measure 50° » 60° and the second 


whose two angles of measure 60° 5 70° » then the two triangles are «e 

(a) congruent and not similar. (b) similar. 

(c) congruent and similar. (d) not congruent and not similar. 
(26) If PA(A) =— 9 ,then this means that +- 

(a) the point A lies outside the circle whose center M. 

(b) the point A lies inside the circle whose center M. 

(c) the radius length of the circle whose center M equals 9 length unit. 


(d) the length of the tangent segment drawn from the point A to the circle whose 


center M equals 3 length unit. 


(27) In the opposite figure : 


AO socia m 
(a) 6.2 (b) 6 
(c) 7.2 (d) 7 


D cm. B 
(28) In the opposite figure : ш 


AD bisects / A externally 


(a) 2 (b) 4 
(c) 6 (d) 8 
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| Second | Essay questions 


Answer the following questions : 


a In the opposite figure : 
If CX bisects 2 ACB › XE // BC 
AE=2cm. ЕС = 8 cm. 
; ВС = 15 ст. 


Find the length of XD с 15 ст. B 


e Find the solution set of the following inequality : X (X 4 4) « 12 


g If sin Ө = 4 » where Ө is the greatest positive angle in [0 5 360°[ 
» then find : sin (180° — Ө) + tan (90? — 


a In the opposite figure : 
AB // EF  AE- 8 cm. › СЕ = 12 cm. 
CF 29cm. › ВМ =4 см. › DM = бст. 
› then: (1) Find : the length of BF 
(2 ) Prove that : FM // CD 


a In the — figure : 
BE bisects / ABC 
»BC=AE= 12 ст. 
›АВ = 16cm. › DC = 21 cm. › AD = 28 ст. 
Prove that : DE bisects Z ADC 
ЕЕ РЕ 
First | Multiple choice questions | 


Choose the correct answer from the given ones : 
о МЕЕ 


(а) – 1 (b) 1 (c) -i (d)i 
(2) Conjugate 2 i — 5 is ------------- 
(a) 2i45 (b)2i-5 (c)-2i-5 (d)-5+2i 
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( 3) Form the quadratic equation with the two roots 1 +i 9 1 —i-- 

(a) Х2+Х+2=0 (6) Х2+2Х+2=0 (с) Х2-2Х+2=0 (d)X?+2=0 
(4)L52-Ltwo roots X? -k X4 620 › Шеп К =e 

(a) 6 (b) 3 (c) 5 (d) 2 


(a) 9 (b) 5 (c) 19 (d) 22 
(6 ) If tan (180° + Ө) = 1 where Ө is the smallest positive angle » then Ө = eee- 
(a) 60° (b) 30° (c) 45° (d) 135° 
( 7 ) The solution set of the equation : X? = X in R is vee 
(a) {o} (b) {0 51} (c) {0 »-1} (d) {1} 
(8) f (X)=6-2 X positive at X € ---.--..----.- 
(a)X<3 (b) Xz3 (c) X23 (d) X«3 
( 9 ) If Lis one of the two roots of the equation : X? -5 X- 320 othen L2 -5L 4 7 2 s 


(a) 10 (b) 4 (c) 12 (d)-4 
(10) The arc length in a circle of radius 6 cm. opposite to central angle a js2eeeeeees cm. 
(a) 7 (b) 23 wim (9 зл 
(11) 15 ѕіпӨө=4 » 90° < Ө < 180° , then 3 cot (90° + 0) = eee 
(a) 5 (b) - 5 (c) 4 (d) -3 
(12) The solution set of the inequality : (X 3) (X - 7) <0 in R is не 
(a) (3 57} (b) ]3 »7[ (с) [3 » 7] (d) IR — [3 » 7] 
(13) If f Q0 24 sin X » xElo , л] the rang of function з: 
(a) [0 » 4] (b) Jo ›4[ (c) +4 ›0[ (4) [-4 ›4] 


(14) If sin Ө = cos Ө where Ө is acute angle › then tan 2 0=............... 
(a) 1 (b)-1 (c) undefined. (45 


(15) Two similar polygons » ratio between their perimeters equal 4 : 9 » then ratio between the 


lengths of two corresponding side is -------------:: 


(a) 4:9 (b) 2:3 (c) 16:81 (d)9:4 
(16) Two similar rectangles » the dimensions of the first are 12 cm. » 8 cm. and the perimeter 

of the second equal = 60 cm. the area of the second = ............... cm? 

(a) 100 (b) 216 (c) 500 (d) 864 
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(17) In the opposite figure : 


Re wt cm 
(a) 12 (b) 24 " 
(c) 36 (d) 48 


ВО линия ст А Ж, 
$ d 
СУ р 
(а) 5 (b) 6 Е 
КЎ 
(с) 4 (d)7 С B 


(19) In the opposite figure : 


Х= еннен ст. 
(a) 1243 (b) 24 
(c) 12 (d) 843 
(20) If A ABC ~ A XYZ » AB 23 XY s then T — 
(a)3 1 OF 
(21) In the opposite figure : 
нений cm. 
(а) 3 (b) 9 
(c) 18 (d) 21 
(22) In the opposite figure : 
ОЕ НАТА ст 
(а) 5 (b) 6 
(c) 3 (d) 9 
(23) In the opposite figure : 
The length of the radius of circle M = c=- cm. 
(3) 2 (b) 4 
(c) 3 (d) 5 


—3] 
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(24) In the opposite figure : 


AD // BE // FC 5 then HE = ++ 5 
(a) 3.6 (b) 4.8 
(c) 6.3 (d) 3.75 


(25) In the opposite figure : 
AD // XY // BC »thenK = + 


(a) $ (b)4 
(c) 16 (d) 32 
(26) In the opposite figure : 
НЕЕ ст 
(а) 3 (b) 4 
(с) 4.5 (d) 6 В oem. D 8m С 
(27) If M is a circle of radius length 3 cm. › A is a point lies in its plane where MA = 4 cm. 
s then Py, (A) = 
(a7 (b)9 (c)7 
(28) In the opposite figure : 
Xe 
(a) 50° (b) 25? 
(c) 100° (d) 75° 


| Second | Essay questions 


Answer the following questions : 
a Investigate the sign of the function f (X) =4-Х 2 and determine the solution 4 - X? <0 


[2] Find the general solution of the equation : cos 2 0 = sin 4 Ө 


E»IL-«1 > М + 1 are two roots of the equation: X? 7 X € 520 


» then form the equation whose two roots L ‚м? 


a In the opposite figure : 
В » Y and C are collinear prove that 


A XBY ~ A ABC 


C 18cm. A 


МУС PDN ard 5 | (oU АНИ eal dh) OW oet yalsdl | 89 
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[5] In the opposite figure : 
The length of ЖМ саазын» 


Quesna Educational directorate 
Mathematics Supervision 


8 | El-Monoufia Governorate 


ЕЦ Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) The sign of the function f : f (X) = 6 - 2 X is non-positive when зеет 
(a) X»3 (b) Xx3 [6.3:« 3 (d) Xz3 


( 2) In the opposite figure : 


AB // DC ,2AH -3 HD Е 

ВН - CH = 4 ст. 

НРАВ иан era: 5 > 
"e шу (c) 24 (4) 25 


( 3) In the opposite figure : 
CD = BM › then the circumference 


of the circle M = --------..-.--. cm. 
(a) 15 Л (b) 18 7t 
(c) 20 7t (d) 24 7t 


(4) If ABC is a right-angled triangle at B »sin + cos С = 1 , then tan С=с 


(a) 1 (b)-1 (с) (d)43 


T: 


(5 ) The solution set of the equation : X? + 9 =0 in the set of complex numbers is ee-e 


(a) (3 »-3] (b) [-3i] (с) {3i »—3i} (d) Ø 
( 6 ) In the opposite figure : 
АЕ ст 
(а) 32 (b) 45 АЎ 
(с) 48 (d) 2413 А 
© B 40cm 
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(7) If sin X=cos у » then sin (X + y) 
(a) 1 (b) zero (c)- 1 (d) otherwise. 


(8 ) If one of the two roots of the equation : 4 k X? +7 X +k? + 4 = 0 is the multiplicative 
inverse of the other root » then К = e- 


(a)+2 (b) 3 (c) 4 (d) 2 
(9) If A ABC ~ A XYZ and 3 AB = 2 XY , then area of A АВС : area of A XYZ = vee 

(а)4:9 (b)9:4 (c)2:3 (d) 3:2 
(10) In the opposite figure : 

If AB // EF // CD › then EF = eee ст. 

(а) 2.5 (b) 2 

(c) 1.5 (d) 1 
(11d - ij mes 

(а) — 641 (b) 641 (с) – 64 (4) 64 
(12) The function f : f (Ө) = sin (b Ө) is a periodic function and its period e 

then b. невинные 

(a) 3 (b) 2 (c)3 (d) 6 
(13) In the opposite figure : 

If XY // BC › then AC = e cm. 

(a) 15 (b) 16 

(c) 18 (d) 20 


(14) In the opposite figure : 
AB =6 cm. ВС= 3 cm. › АО = 4 ст. 
the two circles touching internally at А › then ED =з cm. 
(a) 2 (b) 3 
(с) 3.5 (d) 4 
(15) 1#(2+3 1) + (1-1) = Х+уі, ћепХ+у= 
(а) 2 (6) -4 (с) 5 


(16) In the opposite figure : 
XY I| BC . XZ // BY 
› АХ 26cm.» ХВ = 9 cm. › АЙ, = 3 ст. 


» then the length of ZC = e+ offi: 
(a) 4.5 (b) 15 i (c) 36 (d) 45 
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(17) If Si is the solution set of the inequality : X ? |. X -2 «0 and S, is the solution set of the 
inequality : X? + X —2 <0 , then SIS =. 


(а) @ (b) [-2 »2] (с) [21 « 1] (d) R- ]- 1 » 1[ 
(18) In the opposite figure : 


D 6cm. A 
ABCD is a square of side length 6 cm. P 
» DE = EF = FC PO 
» then the area of the polygon XYFE = w+: cm? F 
(es ов |. ow 
С В 
(с) 10 (а) 12 


(19) The terminal side of angle Ө in standard position intersects the unit circle at point 


B (x , i) where X «0 » then sin (90° + 0) = eese 


(а) - 0.8 (b) - 0.6 (c) 0.8 (d) 0.6 
(20) If AB is a common tangent to two 


circles touching internally at B 


s then AC: AD S c 
(a) AB: AF (b) 3:4 
(c) AD: AF (d) AE: AF 


(21) In the opposite figure : 
ABC is a triangle » AF bisects Z A internally 
»AC = BF > FE// BD 


> СО = 15 ст. 
›СЕ=4 cm. › АВ = 9 cm. s then DE = «e ст. 
(а) 4 (b) 6 (c) 9 


(22) In the opposite figure : 
The curve of the function f : f (X) = x40 3 
» then the solution set of the inequality : 
x2-2X-3z0inRis нее 
(а) ]- 1 53[ (b) R- [- 1 53] 
(c) ]3 >f (d) ]-& 5-1] ULB sf 


—= 
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(23) The dimensions of a rectangle are 10 cm. » 6 cm. » if the scale factor equals 3 


» then the perimeter of another of rectangle similar to it = =-=- cm. 
(a) 96 (b) 69 (c) 15 (d) 30 
(24) In the opposite figure : 
l ш — 
@yis™ (b) 1.01279 8 
002“ (d)4 
LN ri 


(25) In the opposite figure : 
If EB = 6 cm. › CD = 8 cm. 


› АС = 10 ст 
АЕ = 2 cm. › ВО = 4 см. 
е Ра Е 8cm. D аст. B 
(a)2 (b)4 (c) 3 (d) 5 
(26) If M is a circle with diameter length 12 cm. » A is a point in its plane and the power of the 
point А with respect to the circle M equals 13 cm. » then MA = «+--+ cm. 
(a) 7 (b) 14 (c) 3.5 (d) 6 
(27) In the opposite figure : A 
If the area of A DEF = 6 cm? 
» then the area of shaded part = +e. cm? 
(a) 27 (b) 36 Clem.E Зет D 5с В 
(c) 48 (d) 54 
(28) The range of the function f : f (0) 23sin20 is .-------.--.--. 
(a) [-2 » 2] (5) ]-2 »2[ (с) [-3 » 3] (9) ]-3 ›3[ 


| Second | Essay questions 


Answer the following questions : 


a If cos X = E › 270° < X < 360? Find the value of : 


sin (180? — X) + tan (90° — X) + tan (270° — X) 
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[2 | In the opposite figure : 
ABC is a triangle in which AB = 6 cm. » AC 2 9 cm. and BC = 10 em. 
; D € BC where BD = 4 cm. ; BE L AD 


and intersects AD and AC at E and F respectively. с D B 


>—_ cm, e 


(1) Prove that : AD bisect Z A 
( 2) Find : area of A АВЕ: area of A CBF 


[3] Find in R the solution set of the inequality : (X + 3 «10-3 (X +3) 


p In the opposite figure : 
m (4 ВАС) = 33° ,m (4 BDC) = 70° 
»m (AB) = 94° 
‚т (СУ) = 100° 
Find : m (Z BEC) 


a ABC is a triangle » M is the midpoint of BC , let K CAM A 
» draw KE // AB to intersect BC at E › draw KG // АС 
to intersect BC at G. 
First : Prove that : M is the midpoint of EG. 
Second : If K is the point of intersection of the medians of A ABC 


Prove that: BE = EG = GC = i BC 


Central Mathematics Supervision 


E El-Gharbia Governorate Official Language Schools 


[First | Multiple choice questions | 


Choose the correct answer from the given ones : 


(1) If tan (180° + Ө) = 1 where Ө is the smallest positive angle » then 0 = 


(a) 60° (b) 30° (c) 45° (d) 135° 
(2) If L »—Lare the two roots of the equation : X? -(k 7) Х-25=0 

s then keen 

(a) 3 (b) 5 (c) 7 (d)9 


— 
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(3 ) In the opposite figure : 


НО ные ст 
Е iei: A 3cm. D 9cm. B 
(c)4 (d) 5 A 

(4) In the opposite figure : A 
AD = 216 ст. » then the value of X = -4 
(a) 3 (b)4 
(c) 5 (d) 6 C Xa D X-I B 

ВШ sese 
(a) 1 (b)-1 (c)i (d)-i 

( 6 ) If the function y = sin s + x) has the maximum value at X = veee 
(a) т ( JE (c) T (d) zero 


(7) In the opposite figure : 
AC 23 cm. › CF = 9 cm. » AB touches the circle M at B 


› then Py (A) = «m 
(a) 6 (b)9 
(c) 27 (d) 36 


(8 ) In the opposite figure : 
ВС =5 см. › АВ =4 ст. ABL АС » then BD eee 


рс 
a) 4 S: 
(a) 5 (b) 5 
лЗ 4 
(с) 4 (d) 3 


( 9 ) The solution set of the equation : X?4920 in the set of complex number 


(a) {3 5-3} (b) {-3 i} (с) {31 »-3i} (d) Ø 
(10) The degree measure of the angle whose measure D еее 
(а) 105° (b) 210° (c) 420° (4) 840° 


(11) In the opposite figure : 
ABisa tangent segment to circle M 
› АВ = бст. › СМ = 2.5 ст. 
s then АС = eee cm. 
(а) 9 (b) 4 (c) 2.5 (d) 5 
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(12) In the opposite figure : 


лены cm. 
(a) 3 (b) 9 
(c)2 (d) 18 

(13) The two roots of the equation : k X 212 X 4920 are equal if -------------- 
(a)k>4 (b)k<4 (c)k=4 (d)k=9 


(14) The angle with measure 585° in standard position is equivalent to the angle 


with measure сз 


T 5л зл 7л 
(а) = (6) O (9 -y 
(15) In the opposite figure : А 
BC DC — eaol AABE — of A ABE ЕК 
BREN VERO area of trapezium BCDE ^ B ХА Е 
a) 23. 3 
i бы P did 
29, 292 с 10ст. D 
(€) 16 9) 55 
(16) In the opposite figure : 
AB SAC = em ст? А 
Ties li mW s 
(c) 12 (d) 27 C 9ст. D жт. B 
(17) If tan (4 0) = cot (5 Ө) » then sin (3 Ө) = --------------- where 3 0 is the measure of acute angle. 
3 
(a) 4 (b) 1 (c) -1 (d) B 
(18) f(24-3i) - (1-1) = X*yisthenXeyz---- 
(a) 2 (b) -4 (c) 5 (d) 6 
(19) All verse are simialr. 
(a) triangles (b) rectangle (с) parallelograms (d) squares 


(20) The length of an arc opposite to a central angle of measure 150° in a circle with radius 


length 8 cm. equals эзсез cm. 
ду 20 17 х 
(а) 47 (b) 3 Tt (c) 8 Л (d) 20 
(21) The quadratic equation whose roots = > 3231 IS e 
(а) X?-3 X4 9-0 (b) х2+9=0 (с)х?+9х+9=0 (d) x?-9 
(22) If the degree measure of an angle is 64? 48 »then its radian measure is === 
(а) 0.1874 (b) 0.3674 (c) 11.3 @ a m 


= 
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(23) In the opposite figure : p_7e™_A 
AE_ 2 2, NIIS 
Ев = 3 › then FE = cm. 3 is 
(a) 9 (b) 11 
(c) 13 (d) 15 С 22cm. B 


(24) In the opposite figure : 


BC=9cm. 
› then DC = imm cm. 
(a) 9 (b) 10 
(c) 11 (d) 12 
(25) The sign of the function f : f (X) = 7 — X is negative in the interval +=- 
(a) ]- ee »7[ (b) ]- ee » ef (с) ]7 | (d) ]-7›,7[ 
(26) If sin =- 4 , THE › then Ө = .............. 
(а) 30° (b) 150° (c) 210° (d) 330° 
(27) In the opposite figure : 
A ABC ~ A AED if AD 2 3 cm. › BD =2cm. ^ 
s AE = 2.5 cm. » then EC = «ee cm, E 
(a) 2.5 (b) 3 D 
(с) 4.5 (а) 3.5 
(28) (1-2 = «e : А 
(а) – 641 (b) 64i (c) — 64 (d) 64 
ЕПТ Essay questions | 
Answer the following questions : 
1] Find the solution set of the inequality : X 2_5x+6<0inR 
И In the opposite figure : 2 
AD is the median of A ABC 
» DX bisects / ADB х 
» DY bisects Z ADC 
Prove that : XY // BC c D B 


(EJ Prove that : sin 60° cos 30° — cos 60? sin 30° = sin? +. 


Qi Ф pa 5 (CULE Lidl deel lly OW Lo, vale 97 
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OAB » AC are two tangents to the circle m (BC) = 140° 
» find m (Z А) A 


Ө In the opposite figure : 
AD // BE // FC and AC , DF 
are two transversal intersect at G 


Find the length of each of GF ,GA 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


( 1 ) The conjugate of the number (3 i — 4) is ee- 


(a)3i+4 (b)-3i-4 (с)-31+4 (931-4 
( 2) The two roots of the equation : X? — 5 X+ 11 = 0 are e 

(a) two complex and non-real roots. (b) two rational roots. 

(c) two different real roots. (d) two equal real roots. 


( 3) The sum of the two roots of the equation : 4 X? + 4 X -35 = 0 is eee 


(a)-1 (b)-4 (c) 1 0225 
( 4 ) If L and М are the two roots of the equation : X? 4 X - 1 20 

»then the value of L? - 4L + 1 = 

(a) 0 (b) -4 (c) 1 (d)-1 
( 5) The sign of the function f : f (X) = 6—2 X is positive at -------------- 

(a) X23 (b) Xx3 (c) X«3 (d) Xz3 


( 6 ) If one of the two roots of the equation : X? — (b — 3) X + 5 =0 is the additive inverse of 


the other root » then b = ee 


(a)-5 (b)-3 (c) 3 (d) 5 
(9331516 semen 
(a)-4 (b) 4 (c) 2i (d)4i 
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(8 ) The angle of measure 1670? lies in the з quadrant. 
(a) first. (b) second. (c) third. (d) fourth. 


(9) In a circle of diameter length 12 cm. » the length of the arc subtended by а central angle 


of measure 60° equals зе cm. 
(a) 5 7t (b) 4% (c) 3 7t (d) 27t 
(10) If csc Ө = 2 » where Ө is a positive acute angle » then the measure of angle Ө = зе 
(a) 15? (b) 30° (c) 45? (d) 60° 
(11) The simplest form of the expression : tan (90? — Ө) + tan (90° + Ө) is srs 
(a) 2 cot 0 (b) 2 tan 0 (c) zero (d) tan Ө + cot 0 
(12) The range of the function f : f (X) = cos 5 Ө is «e 


(a) {5 »-5] (b) [- 1 51] (c) +5 ›5[ (d) [- 5 55] 
(13) If K is the scale factor of similarity of polygon M, to polygon M, and 0 < K < 1 

» then the polygon М.н to polygon М, 

(a) congruent to (b) enlargement 

(c) minimization (d) of double area 


(14) In the opposite figure : 


Icm. ру 


(d) 48 C 15cm. B 


(15) The ratio between the perimeters of two similar polygons is 4 : 9 » so the ratio between 


their areas is ен 


(а) 4:9 (b)9:4 (c) 2:3 (d) 16 : 81 
(16) In the opposite figure : 
pp g D ^ 
Sey fee E. 
(a) 6 (b)-6 
(c) +6 (d) 36 


[9 7 


Final examinations 


(17) In the opposite figure : 


ABeens cm 
(a) 63 (b) 144 
9 
(с) 12 (d) 16 
(18) In the opposite figure 
AD. 5 АВ) шкан. 
If DB = 3 › then BD = 
3 8 
(а) 5 (b) 3 
3:3: 3 
(c) ® (d) в 
(19) In the opposite figure 
Азон ст 
(a)6 (b) 7.5 
(c) 10 (d) 12 
(20) In the opposite figure A 
CD S вена cm EIS V, 
(a)4.5 (b) 5 é ET E 
(c) 4.9 (d) 6 


C B 
(22) If M is a circle of radius length 3 cm. » A is a point lies in its plane where 
MA -4 em. › then Р/(А) = ver 
(a) 7 (6)9 (07 5-9 


(23) The product of the two roots of ће equation : 3 X? – 4 = 0 multiplying by ће sum of ће 


two roots of the equation : Х 2 VN AMS ла 
(a) 12 (b) -3 (c) -4 (d)3 
100 
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(24) The function f : f (X) =- 3 is negative in the interval зс 
(a) ]- © » 3[ only. (b) ]- 3 »3[ only. 
(e) Fee >f (d) ]- 2 » 2[ only. 
(25) In the opposite figure : 
The radius length 
of the circle = «e cm. 
(a) 9 (b) 4.5 B g A 
(c) 6 (d) 6.5 мы 


(26) Two similar polygons › the ratio between their perimeters equal 4 : 9 » then the ratio 


between the lengths of two corresponding sides is e77 


(a)4:9 (52:53 (c) 16 : 81 (d)9:4 
(27) If AABC ~ ADEF » BC 23 EF ;then the scale factor of similarity of the two 
triangle = «e 
(a) 2 (b) 4 (c) 1 (d)3 
3 2 


(28) In the opposite figure : 


The area of (A ADE) _ 


If DE // BC › then Те area of (A ABC) = 


| Second | Essay questions 


Answer the following questions : 


a Find in R the solution set of the inequality : X (X + 2) - 3x0 


a Find the value of : cos 90° csc 30? + sec? 45° sin 30° — cos 270? sin 180° 


[3] In the opposite figure : 


AD bisect Z BAC » ED // AC 


„ВЕ _ BA 
Prove that : БА AG 


and if AC = 9 cm. » AB = бст. find the length of each of : AE and BE 
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П їп the opposite figure : 
СЕП ВЮ = {А}, ХЄАР”Р ,ҮЄАЕ » where 
XY // BC // ED » if AB =6 cm. ,АС= 5 cm. 
»AD = 12 ст. and EY = 4 cm. 
Find the length of each of : AE and DX 


a In the opposite figure : 
ABisa tangent to the circle M at B » MA intersects the circle M at C 
If the radius length of the circle equals 12 cm. » РА) sg] / 
9 then find : ( 1 ) The length of AB см. 
(2) The length of AC 
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| Model a 


First | Multiple choice questions ] 


Choose the correct answer from the given ones : 


a If tan (180° + Ө) = | where Ө is the smallest positive angle › then Ө =. 


(a) 60° (b) 30° (c) 45° (d) 135° 
a In the opposite figure : 
= дет: А зе бет. 
If B is the midpoint of CE › then DE = -+ cm. © дЫ E 
4 b) 5 Sen, 
(a) (b) 5 
(c) 6 (d) 7 
B In the opposite figure : ITI 
M is the centre of semi-circle dE = 
9 then: K= «n M 
(a) 5 (b) 7 (c) 8 (d) 12 
a The solution set of the inequality (X 3) (X — 7) <0 in R is --------------- 
(a) {3 7} (b) ]3 »7[ (с) [8 » 7] (d) R— [2,5] 
a The exterior bisector at the vertex of an isosceles triangle --------------- to the base. 
(a) parallel (b) perpendicular (c) bisects (d) equal 
a In the opposite figure : 
AB » AC are two tangents to the circle 
m (BC) = 140° 5 then m ( A) = ++ 
(a) 30? (b) 40? 
€ 
(c) 60° (d) 80° 
[7) The roots of the equation : К X?— 12 X + 9 =0 are equal if +--+ 
(a)k>4 (b) k«4 (c) k24 (d)k=9 


103 


Final examinations 


[8] In the opposite figure : 


If X? - y? = 16 

»then Y ZS eere 

(a)4 (b) 8 
em (d) 16 


a The simplest form of the imaginary number 3 ag niens 
(a)1 (b)-1 (c)i (d)-i 


110! In the opposite figure : 
The diameter of circle М is 12 cm. › МС = CB and АС = (BC + 1) cm. 


› then AB = 5 cm. A 
(a) 4 (b) 6 
B 
(c)8 (d) 9 
111] The degree measure of the angle whose measure т equals зеен 
(а) 105° (b) 210° (с) 420° (d) 840° 
[P ABC is a right-angled triangle at А › AD L BC where D € BC , then (АВ)? = ++ 
(a) BD x BC (b) BD x DC (c) CD x CB (d) AB x AC 
[13] In the opposite figure : 
AC touches the circle M at C › МС = 6 cm. 
‚Ри (A) = 64 в 
ə then AB = ·---------.--.- cm. FA 
(a)3 (b) 4 " 
(c) 5 (d) 6 
14} The opposite figure represents the curve y =a X? +b X+ c which of the following 
is true ? y 
(aja>0.c>0 
(b)a>05,c<0 x x 
(с)а<0 »c»0 3 
(Ч) а<0 ,с<0 У 
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KE) In the opposite figure : A 


If M is the point of concurrence of medians 


D If A and B are the measures of two equivalent angles which of the following represents 
two equivalent angles also where C EZ ? 


(a) (А+С) (В + С) (b) (A-C) (B-C) 
(c) (CA) » (CB) (d) All the previous. 


[17] If the curve y = X (a — X) » which of the following statements is true ? 
[1] The curve intersects X-axis at (0 » 0) » (a »0) 


2 
[2] The vertex of the curve is (& , 2) 


AE 
[3] The axis of symmetry of the curve is X =a 
(a) [1] » [2] only (b) [1] › [3] only 
(c) [2] › [3] only (d) [1] » [2] and [3] 


D In the opposite figure : 
If area of A ABC = 72 cm? 


» then area of A ADB = -------------- сш? 
(а) 24 () 28 
(с) 32 (d) 40 


D If L » M are the two roots of the equation : X 2_5 x+6=0 then the quadratic equation 
whose roots are L + 1 3M + 1 is eee 


(a) х?-7х+8=0 (b) (х+ 1)2-5 (X+1)+6=0 
(c) x?-7 x 41220 (d) x? 7 x- 1020 
£f) In the opposite figure : 2 
DE // BC » DC // BF " 
> then AE x AF = ---...--------- (e D 
(а) (АС)? (b) AD x AB 
(c) AE x AC (dACxAB F * 
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&E ABC is right-angled triangle at B » draw AD to bisect Z A and intersects BC at D » if the 
length of BD = 24 cm. » BA: AC 23:5 › then the perimeter of A ABC = -+ cm. 


(a) 177 (b) 192 (c) 213 (d) 184 


[22] If the ratio between the perimeters of two similar polygons is 4 : 9 , then the ratio between 


their areas ·--.----::::::. 


(а)2:3 (b) 4 : 13 (c) 16:81 (d)4:9 


FE) In the opposite figure : 
XA Il YBI/ZC II LD ‚ XL > AD are two transversals 


EXE SN. 
shen ose буй 

ai (b) 10 
85 (d) 10.5 


тһе solution set of the inequality X (X — 1) > 0 in R is «+--+ 
(a) (0 51} (b) Jo > 1[ (с) [0 51] (d)R-[0 51] 


[25] The minimum value of the function f : f (Ө) = 5 cos 7 91 eee 
(a) 5 (b) zero (c) 5 (d)-7 


E If sin @=—4 , tan O>0 » then 0 = тсс 
(a) 30° (b) 150° (с) 210° (d) 330° 


Ян: :f (X) =aX?+bX+cis positive for all real values of X › then -e 
(a)b? -4ac «0 (b) b?-4ac>0 


(c)b?-4ac=0 (d)b?-4ac<0 


[28] If one of the two roots of the equation : a Х2-3 Х+2 = 0) іѕ the multiplicative inverse of 


the other root › then a =... 


(a) = (b) 3 (c) 2 (d)-2 
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| Second | Essay questions 


Answer the following questions : 
@ In A ABC : D EAB where AD = 5 cm. » DB 23cm. 


E GAC where AE = 4 cm. ; EC = 6 ст. 


Prove that : 
[1] A ADE - AACB [2] DBCE is a cyclic quadrilateral. 


12| Investigate the sign of the function f : f (X) = X? +3 X- 10 and illustrate it on 


a number line » then determine the solution set of the inequality : X^-3Xx10 


[3] In the opposite figure : A 


[1] Prove that : DY bisects Z ADC 
[2] Find : m (Z XDY) у, 


х 


a 
о 
о 


O со х= 3 , 270° <x < 360° 


Find the value of : sin (180? — X) + tan (90? — X) + tan (270? — X) 


@ In the opposite figure : 
ABCD is a parallelogram 
SY АЕ _ 3 
›ЕЕАВ where т = 5 
‚РЕПСВ= {Е} 
П] Prove that : A DCF ~ A EAD 


a (A DCF) 
a (A EAD) 


| моче! | 2 ВЕ 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[2] Find : 


[1] The triangle in which the measure of two angles are 50° » 60? is similar to the triangle in 


which the measure of two angles are 60° 9 ............... 
(a) 70° (b) 110° (c) 80° (d) 30° 
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® If L , 2—Lare the roots of the equation : X? +k X+6=0 » then k = e 


(a) 1 (b) -2 (с) 3 (d) 5 


a The function f : f (X) = (X — 1) (X + 3) is positive in the interval --------------- 


(a) [-3 51] (b) 1-3,1 (c) IR - [-3 » 1] (à R-]-3 ;1[ 


a In the opposite figure : 
If AB is a common tangent to 


two circles touching externally at B 


> then AC : AD = e eee 
(a) AB: AF 
(c) AD: AF 

[5] In the opposite figure : A 
RB esos cm 
om. (b)5 
(76 (97 


[5] If a » b are two rational numbers › then the two roots of 


the equation : a X? +b Х+Ъ-а=0 are eee 


(a) complex and non-real. (b) complex conjugate. 
(c) rationals. (d) equal. 
[ In the opposite figure : A 
C EBD ,т (4 D) = m (4 BAC) & 
»AB=6cm.»CD=5cm. 
B C' Som D 

› then BC = cm. 

(a) 3 (b) 4 (c) 5 (d) 6 
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@ In the opposite figure : D A 
ABCD is a parallelogram 5 
› Из area = 40 cm? / 
s then m (Z A) а di 2. 
(a) 37° (b) 56° (c) 53? (d) 34° 


ga If Ри (A) = Py (A) where М › М are two circles » then -------------- 
(a) AM = AN 
(b) The radius length of M = the radius length of N 
(c) A lies on the line of intersection of the two circles. 


(d) A lies on the principle axis of the two circles М » М 


D In the opposite figure : 


Se mi A 
BC = 5 cm. ›АВ =4 ст. › АВ 1 AC › then BP = ЖООСУ y 
4 3 ә 
(a) 5 (b) = 
OE «@ 4 C 


(а) 5^ em. (b) 270 cm. (c) em. 


( In the opposite figure : 


If CX bisects Z ACB › XD // BC › then XD =з cm. 
(a) 3 (b) 4 
(c) 5 (d) 6 С 15 ст. В 


9 If ABC is right-angled triangle at В , sin + cos С = 1 › then tan = +--+ 
(a) 1 (b)-1 (c) -- (à) 5 


{з 


a In the opposite figure : 


If AB is a diameter in circle M » CX › YD are two tangent segments 


to the circle M ›АВ = 30 см. › СХ = 8 ст. p 
» DY = 20 см. » then DC = cm. 
(a) 2 (b) 6 (с) 8 
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(9 The solution set of the equation : X? + 9 = 0 in the set of complex numbers is 


(a) {3 ,-3] (b {-3 i} (с) {31 »-3 i} (d) 
{D In the opposite figure : К 
The area of A ABD = cm? d 
EX 
(a) 36 (b) 48 é S Б 
(с) 54 (d) 72 


KI] If the solution set of the inequality : X? 4 < X + k is [-2 53] › then k = 


(a) -6 (b) 1 (c) 2 (d) 10 


18) The range of the function f : f (9) =3 sin 2 Ө is --------------- 
(а) [-2 » 2] (b) ]-2 »2[ (с) [-3 ›3] (d) ]- 3 »3[ 


D In the opposite figure : 
AB =7 cm. › ВС = 5 cm. , AE = 6 cm. 
ə DE = X cm. › then the value of X = ve 
(a) 5 (b) 14 
(c) 12 (d) 8 


Й) A is a point outside the circle М » ABisa tangent to the circle at B » draw AD to intersect 
the circle at C and D where C € AD » if m (DB) = 150° » m (BC) = 80° 
s then m (Z A) = ° 


(а) 115 (b) 35 (с) 70 (d) 60 


[21] The terminal side of angle 0 in standard position intersects the unit circle at point B (x , i) 
where X < 0 »then sin (90° + Ө) 


(a) — 0.8 (b) — 0.6 (c) 0.8 (d) 0.6 


122 In the opposite figure : 


(a) 3.6 (b) 4 


(c) 4.2 (d) 4.8 
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(&) In the opposite figure : 


Ален, ст. № 

(с) 48 (d) 2443 б ж Р 
FI) If sin = cos y s then sin (X + y) = 

(a) 1 (b) zero (c) - 1 (d) otherwise. 


[25] If one of the roots of the equation : au (m + 3) X +3 = 0 is additive inverse of the other 


athen m = mn 


(а) 3 (b) -3 (c) zero (d) otherwise. 


[26] The two roots of the equation : a X? + b X + c = 0 are real equal if b? = ses 


(a)2ac (b)ac (c) 4ac (d)-4ac 


Я] If L › M are the two roots of the equation : X? + X+ 1 20 » then L+ M +LM = 0 
(a) zero (b) 1 (c) - 1 (d) 2 


[28] IfxX+yi=(2-3i) › Шеп Х+у= чыз, 
(а)-5-121 (b) 17 (с) 17 (ау 60 


| Second | Essay questions 


Answer the following questions : 

[1] In the opposite figure : 
E EAC , D GAB where AD =3 cm. 
»DB=9cm. »BC=6cm. › ЕС = 5 см. › ВА = 4 cm. 
Prove that : A ADE ~ A ACB › then find the length of ED 


|2] Find the general solution of the equation : tan (0 + 20°) = cot (3 Ө + 30°) 
» then find the values of 0 Е ]0° , 90° 


3 | In AABC › AD bisects the interior angle and intersects BC at D > if AC = 15 см. 
› AB = 27 em. » BD = 18 cm. › calculate the lengths of CD and AD 


(4-30 (43i) 


ü Find the values of X » y that satisfy the equation : Di 


=X+yi 
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a In the opposite figure : А 
ABC is a triangle , D E AC А 
‚РЕ/АВ,РЕ//АЕ Prove that : (СЕ)? = CF x CB А 

| 
3 Interactive test = 

First | Multiple choice questions | 

Choose the correct answer from the given ones : 

[1] The simplest form of the imaginary number PP Seinen 
(а) – 1 (Б) 1 (c)i (d) -i 
In th ite figure : 

8 п the opposite fig вые 
ан 5 „а 
а "ый. 
aj 3 & 

(a) + (b) 7 Cc 14cm. B 
3 ЕА 


Е] If one of the two roots of the equation : x? — (m + 2) X+ 3 =0 is additive inverse of 


the other › then m = «e 


(а) -3 (b)-2 (c) 2 (d) 3 


a If polygon M, is magnification of polygon M, and k is the ratio of magnification 


(а) К> 1 (b) к< 1 (с) к= 0 (9 0<к<1 


a The solution set of the equation X ain Rises 


(a) {0} (b) {1} (е) {-1 51} (à {0,1} 


[ 6) In the opposite figure : 


АВ: esses cm 
(a) 4 ©) 5 
(c) 6 (09:8 


Final models 


Фе AB isa tangent to circle M at point В and Py (A) = 25 cm? » then AB = ++ cm. 
(a) 5 (b) 10 (c) 15 (d) 25 


[8| ТЕГ » M are the two roots of the quadratic equation (X — a) (X—b)-k 


› then the quadratic equation whose roots a s b is v1: 
(a) (X-L) (X - M) 20 (b) (X-L) (X-M) *kz0 


(с) (X-L) (X- M) =k (d) X? -(L-- M) X* k 20 


a The radian measure of central angle opposite to an arc of length 3 cm. in a circle its 


diameter length 4 cm. is +--+ 


d d 
(2) (2)" e(2) (c) 5d (4) 6" 
(0) In the opposite figure : 5 
AD › AB are two tangents to the circle at D » B respectively. A 


CE intersects the circle at E »D 
ЕСЕ = З cm. »ED=18 cm. 
s then (AC - AD) = vee cm. 


(a7 (b) 247 (c) 347 7 


aq In the opposite figure : 


G 
(а) 647 
A 
eS ren 


s then tan Ө = vee T c 5 
Fh fea En 3 4 
(а) 3 (b) 4 (c) i (d) : 


ae In the opposite figure : 


A 

By using the shown givens » then X = oeer T 

(a) 5 (b) 12 e 
[1 


(c) 10 (d) 2.5 C хи D x-1 B 


KE] If sin = cos Ө where Ө is the measure of an acute positive angle 
› then tan 20=.............-. 


(a) 1 (b)-1 (c) undefined. «543 
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14) In the opposite figure : 


A 

If the area of A DEF = 6 cm? 
› then the area of the shaded area = cm? 
(a) 27 (b) 36 Cicm.E 3cm. D 5ст. 
(с) 48 (а) 54 

{тһе function f : f (X) za X? +b X c has one sign in IR when --.----- 
(a) 5? -4ас>0 (b)b?-4ac«0 
(c)b?-4ac=0 (d)b)-4acz0 

D In the opposite figure : A 
ина р " 

Е m 

(а) 3 (b) 4 x <a, 
(c) 5 (d) 6 


С 3cm. D 5сп. 


[17] The simplest form of the expression : sin (180° + Ө) x sec (270° + Ө) = v= 
(a) 2 sin 0 (b) 1 (c) - 1 (d) 2 sec 0 


Т) If (3 X—5)° is the smallest positive measure » (3 y — 5)? is the greatest negative measure 


of two equivalent angles in the standerd position » then X — y = --------- 


(a) 360° (b) 180° (c) 120° (d) 90° 


(Deos ! X+ sin! х=... 
eid DES от (a) Tt 


PDI x+ y i= (1 +1)? s then X+ y = зс 


(a) 4 (b) 2 (c) zero (d) 6 
ae In the opposite figure : A 
ABC is triangle » X C AB » Y C AC x 
Y 


If XBCY is a cyclic quadrilateral » then --------------- 


AX _ AY " 

@АВ =АС (b) AX x AB = AY x AC [e 
АХ _ AY ai 

сеа (d) (XY)? = AX x AB 
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Я т the opposite figure : 
AB // DE // XY »AC=8 cm. › СЕ =4 ст. 
СЮ = бст. › DX =3 ст. › then BC + EY = eere cm. 
(a) 12 (b) 15 
(c) 8 (d) 14 


(a) х2+9=0 (b) х2=9 (с) X?4320 (d)x?23 


[]] sin (90° — Ө) sec 0 = -------------. 
(а) 1 (b) -1 (c) zero (d) 90° 


25) If k is the scale factor of similarity between two similar polygons » then the two polygons 


are congruent if -------- 


(a)k>1 (b)O<k<1 (c)k=1 (d)k=0 


26) In the opposite figure : 


MAC) Sesa о В - 
(a) 20 (b) 30 70 c E 
(c) 40 (d) 50 D 


им › (5 - М) аге the two roots of the equation : X*-kX+6=0 >thenk =з 
(a)—5 (b) 5 (c) 6 (d)-8 


[28 The two roots of the equation : X 4 x = 6 are o 
(a) two equal real roots. (b) two complex and non real roots. 


(c) two different real roots. (d) two equal imaginary numbers. 


| Second | Essay questions 


Answer the following questions : 


[1] The ratio between the length of two corresponding sides of two similar polygons is 5 : 3 
If the difference between their areas is 32 cm? 


Find the area of each polygon. 


FJ Solve the following inequality in R : (X + 3)? < 10-3 (X + 3) 
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a In the opposite figure : 
AB › AC are two tangent segments to the circle M at B and C 
»m (Z A) = 60° , MB = 5 em. p 


Find the length of the minor arc BC c 


[Г] Prove without using the calculator : 


sin (600°) cos (— 30?) + sin (150?) cos (240?) = sin 2m 


ВлАр is a median in A ABC » DX bisects / ADB and intersects AB at X 
‚ DY bisects Z ADC and intersects AC at Y » prove that : XY // BC 


мог а 2 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 

[1] In the opposite figure : 
If AD isa tangent to the circle D 
»m (Z A) = 55° »m(DC) = G X- 10°) 5 


~ BS 
əm (DB) =X ,then X = eee o А 


(3X-10) 


(a) 120 (b) 60 
(c) 30 (d) 15 


я If Ө is the measure of an acute angle and sin (Ө + 10°) = cos (50°) » then Ө = ve 


(a) 30° (b) 40° (c) 20° (d) 50° 


E) The ratio between the length of two radii of two circles is 3 : 5 » if the area of 


the smaller circle is 27 cm? ; then the area of the greater circle equals езе ст“ 


(а) 45 (b) 50 (с) 75 (4) 100 


П If X=- 1 is one of the two roots of the equation : Х?-КХ-6=0 » then К = e= 
(а) 5 (b) - 5 (c) 6 (d) - 6 
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В In the opposite figure : 
ABisa tangent segment to circle M › 
AB = бст. › СМ = 2.5 cm. 
4 ien АС eei cm. 
(a) 9 (b) 4 (c) 2.5 


О їп the opposite figure : 


е enini 
(a) 6 (b) 342 
(33 (d) 18 


E] In the opposite figure : 
ABisa tangent segment of a unit circle » then ОВ = 
(a) sin 0 (b) cos 0 
(c) esc Ө (d) sec 8 


a The function f : f (X) = З – X is non-negative at X € ·-------------. 
(а) | »3[ (b) J- » 3] (c) [8 » =[ (d) ]3 > ef 


a The degree measure of an inscribed angle opposite an arc whose length 5 Л cm. in a circle 


with radius 15 cm. equals --------------- 


(a) 120° (b) 60° (c) 30? (d) 90° 


D In the opposite figure : 
E XE_2 
If DY = 6 cm. and EV 


3 
a then CX a emn cm. 
s ъз 
(с)4 (d) 5 


(11) If the function f : f (X) = a cos b X where а > 0 is a periodic function and its period Т and 


its range [-1 « 1] >then || = eee 


(a) d (b) 1 (od @ +} 
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12] In the opposite figure : 


АЕ _ 2 

=== „еп ВЕ = ees ст. 

ЕВ 3 ; A 
dd (b) 11 

(c) 13 (d) 15 


(B If A ABC ~ A DEF »m (Z A) = 50° » m (4 E) = 60° 5 then m (4 C) =. 
(a) 110° (b) 70° (c) 100° (d) 120° 


D In the opposite figure : 
AC bisects Z BAD › D is the midpoint of EC 
»AC=V6cm. › AD = 3 cm. 


& 


® 


АВ = бст. s then DF = + cm. 

(a) 2 (b) 3 B 

(c) 3.5 (d) 4 
15) In the opposite figure : " " 

ABCD is a square of side length 6 cm. ^ 

» DE = EF = FC E Кз. 

» then the area of (polygon XYFE) = eeren. cn? F 

(c) 10 (d) 12 Б м 
D If L » M are the two roots of the quadratic equation x?+1=0 

s then 1.2018 + 2018 = ............... 

(a) - 2i (б) 2i ()-2 (d) 2 


[17] If one of the two roots of the equation (X + к)? — 6 Х = 0 is additive inverse of the other 
athen k= ranira 
(a) 6 (b)-6 (c) 3 (d) 9 


Т) If the solution set of the inequality : X?-10«bxis J- 2 s 5[ s then b 2 
(a) – 10 (b)-2 (c) 3 (d) 5 
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D The quadratic equation whose roots are : E > ien ls 
(а) X?-3 X4 920 (b) х2+9=0 
(с) X? «9 x «920 (d) Х?=9 


(i) ABC is a triangle in which AB = 8 cm. » AC = 6 cm. » BC =7 cm. Draw AD 
bisects Z BAC » AD N BC = [D] › then BD = зз cm. 


(а) 3 (b) 6 (c) 4 (4) {17 


121] In the opposite figure : 


DE S eere e 
BC 
1 3 
(а) 2 (b) F 
1 2 
(с) 3 (d) 3 


e If one of the roots of the equation : 3 X? — (k +2) X+ К + 2k =0 is the multiplicative 
inverse of the other › ћеп k = 


(a) -3 or 1 (b) -3or- 1 (c) 3or- 1 (d) 3 or 1 


® If 10 sin X = 6 where X is the greatest positive angle › X € [0 ›2 л[ » then the numerical 
value of the expression : sec (540° + X) equals --------------- 


(a) + ©) = © 5 w= 


FI) In the opposite figure : 
Рв ПЕС = {А} 
АЕ = 9 ст. › АВ = 10 см. › АС = 15 ст. 


;DA = 6cm. »a (A ADE) = 36 cm? 
ə then a (ДАВС) = eere cm? 
(a) 60 (b) 75 (c) 100 (d) 225 


[25] The range of the function f : f (X) = 4 sin X where X € [0 > Л] equals ------------- 
(a) [0 ›4] (5) [0 » 4[ (c) [-4 ›0] (9) [-4 > 4] 
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26) In the opposite figure : 
AB touches the circle M at В › AF intersects the circle M at the two 
points C › Е respectively. If AC = 3 cm. 
» CF 29 cm. » then Pa (A) = MH 


(a) 6 (b)9 (c) 27 


FI) If the two roots of the equation : X? — 4 X + k = 0 are real › then k Єз 
(a) [4 5 e9[ (b) J- »4[ (c) Jd s eel (d) ]- = »4] 


Я изх-2у!= (5-21)? ;theny - X2 -----..... 
(a) 17 (b)-3 (c)3 (4) 21-201 


| Second | Essay questions 


Answer the following questions : 
[1] Investigate in IR the sign of the function f : f 002 842 X-X? showing that on 
number line › then find in R the solution set of the inequality : 8 +2 X- X? 20 


Я In the opposite figure : 
M and М are two intersecting circles at A and B ‚СЕВА 
cE BA Draw CD to intersect circle M at D ›Е 
where CD = 9 cm. » DE =7 ст. 
Draw CF to touch circle N at F 
[1] Prove that : Ви (С) = Py (C) 
[2] If : AB = 10 cm. » find the length of each АС, CF 


EJ In A ABC , AB 28cm. AC = 4cm. »D GAC ; DE AC where CD = 12 cm. 


Prove that : AB touches the circle passes through the points B »C ; D 


п If A ABC is right-angled triangle at angle C » sin A + cos В = 1 
Find the value of sin 5 A 


[EJ ABC is a triangle ‚О € AB where AD=2BD , ECAC where DE // BC 
If the area of A ADE = 60 cm? ; find the area of the trapezium DBCE 
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| Model | oe 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[EE [E] || 
[в] 


@ In the opposite figure : 


sin (tan | (3) РЕНО Г 
"03 e a | 


(©) + (d) 13 


Я If L » M are the two roots of the equation : X? +3 X-4 =0 » then LM = ee 
(a) 3 (b) -3 (c) 4 (d) - 4 


13) The solution set of the equation : Хх? +9 =O in Rig wee: 
(a) {-3} (b) {3} (с) {-3 »3} (4) @ 


a If S, is the solution set of the inequality : X?- X-2x0inR and S, is the solution set of 
the inequality : X? + X—2 < 0 in R ; then SVS, = en 


(а) © (b) [-2 »2] 
(с)[-1›1] (d)R-]-1>1[ 


[5] In the opposite figure : 
If DE // BC »DE=ycm. 
»BC = Х см. and 2 X?-3 Xy -5 у? =0 
‚АВ = 10 см. » then EB = vee cm. 


(a) 3 (b) 4 (c) 6 (d) 8 


@ The angle with measure 585° in standard position is equivalent to the angle 


with measure -eee 


gi 5 3 7. 
agr (b) gm (e) q T Фут 
2 r AAAA a ања 
E If A ABC A XYZ and AB =3 XY » then AABO) = 
TA 1 4 j2 
(а) 3 (b) с (93 (@) + 
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g In the opposite figure : 


(b) 


M oo 


(d) 


C) The function y = sin G * x) has maximum value at X = -------------- 


a) Tt -л wv 
(a) 2 (b) 2 (c) A (d) zero 
D The sign of f : f (X) 2 — 5 X is negative at ------------.-. 
(a)X>-5 (b X«-5 (c) X20 (d) X«0 
@ In the opposite figure : 
RY, 
X+ у= ст ! A 
E 
(a) 12 (b) 15 E 
(c) 18 (d) 21 D C3cm.B 
[12] If ABisa tangent to a circle at В › AC intersects the circle at C » D where C C AD 
›АС =3 cm. АВ = 6 cm. s then CD =з cm. 
(a) 6 (b) 9 (c) 12 (d) 15 
[13] In the opposite figure : A 
AB PAC mea ст? Ei 
(a) 36 (b) 45 
C 9cm. D 4m. B 
(c) 12 (d) 27 


(T) I circle M , if two chords AB and CF 
(a) Pu (D) = (AB - ? 
(c) Р (D) + AD x DB = zero 


intersecting at D » then --------------- 
(b) AD x DB=AM x MB 
(d) Рм (0) = СрО x DF 


(9 If tan (4 0) = cot (5 Ө) » then sin (3 Ө) = 


w4 (b) 1 


122 


m where 3 0 is the measure of an acute angle. 


үз 


3 
(c) –1 (d) —5— 
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([ In the opposite figure : 


D С 
The radius length of semicircle (М) = 10 ст. e 
„Шеп ED = eee cm. AEN 
B 10cm. M A 
„у 20. 55 
(a) 13 (b) Е 
дот. 59 
Mq (d) 3$ 


[17] If the two roots of the equation : a X? + b X + с = 0 are equal in value but different in 


signs » then сс: 


(a)c=0 (b)a=0 (c)b=0 (d) otherwise. 


Т) In the opposite figure : 


DE менән» 
BC 

4 2 
(a) 3 (b) + 
j2 1 
(c) 5 (4) 3 


(E) If the distance between point A from the centre of a circle equals 24 cm. and the power 
of this point with respect to this circle equals 176 » then the radius length of this 


circle equals «e cm. 


(a) 4447 (b) 400 (c) 20 (d) 38 


20) The length of an arc opposite to a central angle of measure 150° in a circle with radius 
length 8 cm. equals сезе cm. 


(a) Qa (b) Ил (c) 8 t (d) 20 


[21] In the opposite figure : 
XY Il BC » XZ// BY 
АХ = бст. › ХВ = 9 ст. › АЙ, = 3 ст. 


» then the length of ZC s esce cm. 

(a) 4.5 (b) 153 (с) 15 (9) 123 
EJ) If sin 2 0 = cos 0 » then Ө could be equal -+ ? 

(а) 18 (b) 30 (с) 36 (d) 45 
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123] If (2 i) is a root of ће quadratic equation : X? + a X + b = 0 where the coefficients of its 


terms аге real numbers ; then all the following are true except ------:-------: 
(a) the other root of the quadratic equation is (— 2 i) 

(b) the sum of the roots = zero 

(c) the product of the roots = — 4 


(d) the discriminant of the quadratic equation « zero 


g In the opposite figure : 
AC bisects / A of triangle ABD internally » AE АС М 
,ВС=4ст.,СО = З cm. › then BE: ED = + E bcs 
(а) 7:4 (b) 7:3 (c) 3:4 (d)4:3 

125 If f (X) 2 Х+2 » where X€ ]- 4 5 3[ , then f (X) is positive at X € eee 
(a) ]- e »-2[ (b) ]-2 ›=[ (©) ]-4 »- 2| (а) ]- 2 »3[ 


FT) In the opposite figure : 
If AB N DC = {Е} , AE = 5 cm. › EF 2 3 сш. ; EC 2 4cm. 
; DF = 4cm. › DF BE »the points A › B ; C >D lie 


on a circle » then the length of FB = cm. 


(a) 0.5 (b) 1 (c) 1.5 (d) 2 


121] If the opposite figure represents a graph of a quadratic function in one variable 


» then the rule of the function can be written as +--+. 
(a) f Q02-x?-2 x43 

(b f (X)=-X7 42X43 

(0f ()=X7 42X43 

(9) f 00=-х?+2х-3 


(а) k»2 (b)k«2 (ОКЕЙ » 10[ (d)k>1 
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| Second | Essay questions | 


Answer the following questions : 
[1] In the opposite figure : D 


The radius of circle M is 5 cm. ws 


a 


» AD is a tangent at D »AD= 12cm. ^ B 
Find the length of AC 


Bif sino = 4 where 90° < Ө < 180° Find the value of : 
sin (180° — Ө) + tan (360° — Ө) + 2 sin (270° — 6) 


_ 13+131 ENSE ч 
Внх=- зу: find: Х+у 


a In the opposite figure : 


ABCD is a parallelogram in which AB = бст. › ВС = 10 cm. FACE / 
== Е © 
› т (4 ВАС) = 90° EC AB such that : AE = 2 cm. SS 


‚ DE intersects AC at F Prove that : A AFE is an isosceles triangle. 


a In the opposite figure : A 
ABC is a triangle in which : DX // AC ; EY // AB » 
AD 3 E D 


E 3 24 
ВС = 13.5 cm. › DB 2 › ЕС = 5 АЕ 


Find the length of : XY 


| Model | 6 2-2 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


a If the two roots of the equation : 4 X2 — 12 X + с = 0 are real and equal › then с = eee 


(a) 3 (5) 4 (с) 9 (d) 16 
a In the opposite figure : D S 
MUS eese 
(a) 25 (b) 24 
B С 
(с) 5 (d) 8 
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[3] The solution set of the equation : (X + 1)? = zero іп № is «e 
(a) {-1} (b) {1} (с) {-1 51} (d) Ø 


a If b? — 4 ac <0 in the equation a X? +b X+c=0 › then the solution set of the inequality 
a X^ +6 Х+с< 0 where a is negative is +--+. 


(a) В (b Ø (c) IR* (d) Ж 
a All emm are similar. 

(a) triangles (b) rectangles (c) parallelograms (d) squares 
[В] In the opposite figure : B 

Py (A) S 

(a) 25 (b) (AB)? - 2 ^ 

(c) 40 (d) (AM)? - (AB)? [cte s n 


[7| In the opposite figure : 
A pendulum swings through an angle of measure 60? 60 N 2, 
if the length of its string is 12 cm. 
» then the length of the circular path covered by CNN. 2 
the pendulum equals зе 


(a) 3 Л em. (b) 4 Jt cm. 
(c) 6 Jt cm. (d) 8 T cm. 


(2 т the opposite figure : 


Dac PR cm. 


g The opposite figure represents the curve 
y-3sin L x , then the X coordinates of 


2 
the point В is e 
a) 
(a) 5 (b) 7t 
(c) 2% (d) 490 
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(0) sec (соз! zero) = 


(a) 1 (b)-1 (c) undefind. (d) zero 
@ The angle with measure (— 120°) lies in the = quadrant. 
(a) first (b) second (c) third (d) fourth 


KD) In the opposite figure : 


If DE // BC 

and the area of (A EBC) 2 9 cm? 

» then the area of (A ADE) = «e cm? 

(#76 (b) 12 
(c) 18 (d) 27 


® In the opposite figure : 
AD bisects Z BAC 5 AB = 6 cm. 
AC =8 cm. › ВО = З см. 


s then AD = 5 cm. 
(а) 4 (b) 5 

С D 3cm. B 
(c) 6 (d)8 


(14) In the opposite figure : 


DER edens emi 
(a) 9 (b) 10 
(с) 11 (d) 12 


(E) If a » b and c are integers »a +b +c =0 sac » then the roots of the equation : 
(b с-а) X24 (с+а- 6) X (at b-c) =O are vee 


(a) real and equal. (b) distinct rational real. 
(c) distinct irrational real. (d) not real. 
[16] In the opposite figure : A 
ES vate RA 
e 
(a) 9 (b) 12 
(c) 20 (d) 15 С 16cm. D 9cm. B 
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(17) In the opposite figure : р А 
If BE=2 ED S 
› then AE = mA cm. с В 
(a) 1 (b) 2 (с) 3 (d) 4 
D The sign of function f : f (X) = 7 — X is negative in the interval «--.-.-.------- 
(а) +e » 7[ (b) ]-=›°[ (о ]7 =] (9 ]-7 ,7[ 
(Difsine-- 4 ›соз0= 5 Vli os eene 
(a) 30? (b) 150? (c) 210? (d) 330? 
[20] In the opposite figure : A 
If m (BX) = m (XY) 
and BA isa tangent to the circle M at B ё 
‚„Вр= 2з ст. › Ар= 443 ст. 
»then AY =... cm. ; D 
(a) 43 (b) 6 E 
(c) 9 (d) 12 С M B 
Ё) 0+3 +(1-) = Х+уі,ћепХ+у= 
(а) 2 (b)-4 (c) 5 (d) 7 


[22] In the opposite figure : 


ABisa tangent segment » C is the midpoint of AD 


»AB = 513 cm. » then CD = +--+ cm. 
(a) 246 (5) 516 
(с) 5 (d) 2516 
In th ite fi : 
® п the opposite figure т a 

D. T sy 
DA 

AE DE ш 
(а) BE (b) Е в 

Е 

АС ВЕ А 

(с) S (d) НА. 
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[24] If f 92 X2-7 X * 12 XER > then all the following are true except --------------- 
(a) the solution set of the equation f (X) 20 is {3 , 4} 
(b) the solution set of the inequality f (X) » 0 is R- [3 ,4] 
(c) the solution set of the inequality f (X) « 0 is 13,4 
(d) f CO is positive in the interval В — ]3 , 4[ 


125 In the opposite figure : 
В » E and С are collinear. If CE = 3 cm. » BE = 9 cm. 
» BD = 4.5 ст. › DE = бст. › ВА = бст. › АС = 8 cm. 
» then the scale factor of the similarity of the two 
triangles ABC » DBE = +--+ 
(а) 4:3 (b) 3:4 (c) 16:9 (d) 9 : 16 


[26] If tan (180° + 5 0) + tan (270° + 4 Ө) 2 0 » then the value of Ө which satisfies 
the equation » where Ө € JO » ZI from the following equals эзсез 
(а) 5 (b) 10 (с) 20 (d) 90 


Я) The quadratic equation in which each of its two roots more than the two roots of the 
equation : 228 X+2=0 by 2is esee 


(a) X?-3X+2=0 (b) X7+7X+12=0 
(c)X*-7X+12=0 (à x?-7 x-1220 


[28] If L is one of the roots of the equation : x?+4X+7=0> then (L4 29" mee 
(a) - И (b) 11 (c) 3 (d) -3 


| Second | Essay questions 


Answer the following questions : 
Find the values of Ө where 0° < Ө < 90° which satisfies : 
tan (0 + 20)? = cot (3 0 + 30°) 


Я In the opposite figure : 
ABC is a triangle in which AB = 6 cm. › AC =9 cm. 
and ВС = 10 cm. »D ЄВС where BD = 4 cm. 
; ВЕТ AD and intersect AD and AC at E and F respectively. é 3 
[1] Prove that : AD bisects / A ai em: 
[2] Find : Area of A ABF : Area of A CBF 
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[3] If the terminal side of angle Ө in the standard position intersects the unit cricle 


at point | E , E Find the value of : sin (2 — Ө) + cot (2 1-90) 


C) In the opposite figure : 
If (ACY = CD x CB 
Prove that : AACD ~ ABCA 


a In the opposite figure : 
The two circles M and N are intersecting at 
А and B where AB N CD N EF 2 {X}, 
XD=2DC KEP =10: оган Py OO = 144 Е 
[1] Prove that : АВ is the principle axis to the two circles М and М 
[2] Find the length of each of : XC and XF 
[3] Prove that : CDFE is a cyclic quadrilateral. 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 


[1] If the sum of the measures of interior angles in any convex polygon = 180? (п — 2) where 


n is the number of sides » then the measure of an interior angle in a regular hexagon in 


radiaj клан 
л 30 327 л 
(а) = (77 (©) 5 45 
E The angle with measure а lies in the eee quadrant. 
(a) first (b) second (c) third (d) fourth 
Jin the opposite figure : D 
CD touches the semicircle M at D E ee 
If 2 СА=АВ = бст. s then CD = + cm. B M A © 
(а) 6 (b)3 (с) 33 (d) 27 
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a In the opposite figure : 


Two circles touching internally at A 


„Шеп ED =... cm. 

(а) 2 (b) 3 

(c) 3.5 (d) 4 
2000-3 m «0 «27: »then 8 = eee 

л 6л 40 

(а) = (b) 7 Os 
( In the opposite figure : 

Ifm(ZA)22m(Z В) then BC = eese cm. 

(a) зто (b 2421 

(c) 12 (d) 10 
E In the opposite figure : 

(a) 30° (b) 60° 

(c) 86? (d) 26° 
C In the opposite figure : 

If FX.L AB , DY LBC ; EZ L AC , AC 2 9 em. 

»BC= 12 cm. › DE = 4 cm. » then EF = ee cm. 

(a) 2 (b) 3 

(c) 5 (d) 6 


[9 | Which of the following is a factorization to the expression : X? +4? 


(a) (X— 2) (X +2) 
(c) (x - 2i? 


(b) (x 4-2)? 
(d) (X -21) (X 4 21) 


№ the opposite figure : 
If the area of (polygon DYFC) = 40 cm? 
» the area of (polygon ЕЕВС) = 32 cm? 
» the area of (A AFY) = 5 сш? 
› then the area of (A AEF) = eere cm? 
(a) 3 


(c) 5 
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п In the opposite figure : 


A 
AB cos В + AC cos C = verre cm. 
(06 (b) 8 
C 8cm. D бст. B 
(c) 14 (d) 48 


Й In the opposite figure : 


If the area of A ADE = 8 cm? E “р 
5, 
» then the area of the figure <4 


DECE dues m. с 9cm. B 
(a) 27 (b) 64 (c) 24 (d) 16 
13) In the opposite figure : x 
PONI cm 
(a) 7 (b) 12 
(c) 20 (d) 144 РА 16cm. L 9cm. Y 
D The function f : f (X) = 2 X is positive in зз 
(а) Ж (b) R* (с) К^ (d)R- {0} 


(E) In the opposite figure : 


D The opposite figure show the curve 
у =sin X › ћеп [а |+ |b |= ee 
(a) 1 
(6) 2 
(c) JU 
(d) 230 


[17] The product of the roots of the equations : 
ах?+ЫХ+с=0 » bX?+cX+a=0 » cX*+aX+b=0 equals -------------- 


(a) ABC (b)-1 (c) 1 (d) zero 
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Шех+у:=12+24-4 then X+ y =o 
(a)3 (b) 4 (c) zero (d)-3 


(0 If the two roots of the equation : X? + 4 X + k = 0 are distinct real » then k E + 
(a) ]- e ›4[ (b) и, (c) ]- ›4] (d) {4} 


[20] If AM = 12 см. »r=9 cm. » where А is point outside circle M » then Pii (A) 3 M 
(a) 65 (b) 63 (c) 49 (d) 7 


(4) In the opposite figure : 


aa 
AB is an arc in a circle whose centre О 


» then find the length of АВ ан cm. 
(a) 19 (b) 25 
122 In the opposite figure : , 
AB F YZasosceeese cm T 
ъс 
> ()13 — x 
Е бсш. A B 75cm. C 
gru (d) 9.5 


® (Xt 2i) (K-21) s 


(a) X? +4 (b х2-4 
(c) 4 Xi-4 (d) х2-4Хі+4 
[24] In the opposite figure : A 

BE _ ЬЯ 

речення Ew 
A 1 C B 

(a) d ( d DE d. 

(eju (d) 3 D 


[25] The solution set of the equation : X? + 1 20 in R is ++ 
(a) {1} (b [15-1] (c) @ (d) {-i >i} 


[26] If the ratio between the areas of two similar polygons is 16 : 25 » then the ratio between 
their two corresponding sides = = 


(а) 2:5 (b) 4:5 (©) 16:25 (d) 16:41 
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Я) The quadratic equation whose roots are : 2 - 43 2 +73 is eee 
(а) Х2+2Х+3=0 (b) X?-4 X120 
(c) X^-4X4 720 (d) X? 4 X4120 


[28] Each of the aiti figures represents the curve of the function ad 
Ғ(Х) =а X? +b X+ c which of these figures does have b?-4dac= 


X. db. de a 


(a) 
| Second | Essay questions 


Answer the following questions : 


a In the opposite figure : 
BCN DE = {F} ,АВ = бст. › ВС = 12cm. AC = 8 cm. 
; FC =3 см. › BD = 4.5 cm. » DF = 6 cm. Prove that : 
[1] AABC ~ A DBF [2] A EFC is isosceles. 


a If sin 0 = sin 750? cos 300? + sin (— 60°) cot 120° where 0? < 0 « 360° 
Find : 0 


g Determine the sign of the function f : f (X) = X? — X + 12 and hence determine in R the 
solution set of the inequality : ых, represent the solution on the number line. 


т the opposite figure : 
In A ABC : AB = бст. › АС =4 см. »BC=5cm. » 
» AD bisects / BAC and intersects BC at D P3 
» AE bisects Z A externally and intersects BC at E 5 Cm 
Calculate : The length of DE 


[5] In the opposite figure : 
ABC is a right-angled triangle at A 
[1] Prove that : DE // BC 


[2] Find the length of : BC 
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ECBA -0 


| First | Multiple choice questions | 


Choose the correct answer from the given ones : 


a Which of the following polygons are similar ? 
4cm. 5cm. 
Ш [2] 
(a) The two polygons [1] › [2] 


(с) The two polygons [3] › [4] 
a If the terminal side of a positive angle (90? — 0) in standard position intersects the unit 


= 1) » then sin (90° – Ө) = --------------- 
= @ + 


"шоф 


[4] 


(b) The two polygons [1] › [3] 
(d) The two polygons [2] » [4] 


circle at point =. "SS 
=3 3 =A 
(a) 5 (b) 5 (с) 5 
a The function f : f (X) = 4 2 X is non-positive if --------------- 
(2) X22 (b) X«2 (c) Х> 2 (d) Xx2 
a The measure of the central angle subtends an arc of length Л cm. in a circle with diameter 
length 8 cm. equals эзсе 
a л 27 
og oF (o 23 (@ 27 
a8 In the opposite figure : 
If CE isa tangent to the circle 
> then Ө = sisia А 
(а) 45° (b) 50° 
(c) 55° (d) 60° 
(3 The quadratic equation whose terms coefficients are real numbers and one of its roots 


(b) 2X746X+10=0 
(d) X? -6 X 4 1020 


is (3 — i) is —— гг 
(a) X2 - 6 x- 1020 
(c) X2 -6 X € 1020 
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Вп the opposite figure : 
НА (0 56) B (-252) ава С (-3 50) s AD // BE // СЕ 


> EF =15 length unit » then X = ee length unit. 
(а)[5 (b) 245 
(345 (9 45 
C if cos 6 = + ‚0° «0 < 90° ›{һеп sin (90° – Ө) = vere 
3 5 3 р4 
(а) 7 (b) * (c) 5 (d) * 
Я The function f : f (0) = sin (b 0) is a periodic function and its period (22) 
5 'tlien Dres cce 
1 1 
(а) 5 (b) з (c) 3 (d) 6 
тп the opposite figure : x 
If DE// BC > EF // AB AD = 2 
then 388 (27 DBFE) _ ..ф E D 
: area (А АВС) — е 
ay 2L. 16 
(a) 55 ©) 55 
12 13 
(с) 55 (d) 55 С Е B 
е4х+2у1=8+4Х1 then Xt y= eee 
(3)-2 (b) 5 (c) 6 (d)4 
{P If X = 4 is one of the roots of the equation х2 + т X=4 then eee 
(a)m=-3 (b) m is an even. 
(c) (1 — m) is a perfect square. (d) (a) » (c) are true. 
(9 The sum of integers belong to the solution set of the inequality 
(X-2) (3 X- 1) x0 equal vss 
(a) - 1 (b) 1 (c) 2 (d) 3 
q In the opposite figure : 
All the following mathematical 
expressions are true except «e ie 
(а) (АВ)? = AC x AD (b) (AB)? = AE x AF L 


(с) ACXAD-AExAF (Я) АСхСО=АЕХЕЕ Е 
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{9 In the opposite figure : 


х2 уен 
(а) 30 х 180 (b) 180 х 60 
(c) 60 (d) 150 


{D їп the opposite figure : 


A 
НЕ 
EC |. E D 
ду DE AD 
(à) вс (b) АВ 
АС АВ 
(с) (4) BC 


CB с в 
(J In the opposite figure : ^ 
0527 = 2 5 then AE = — em. № 
Е р 
сь хе {М 
(c) 12 (d) 10 ч 
С Xcm B 
[18] The diameter of circle M is 6 cm. » Ри (В) = zero › then B lies зз 
(a) inside the circle. (b) outside the circle. 
(c) on the circle. (d) at the centre of the circle. 
Шна.-2) » (M — 2) are roots of the equation : x?-4x-4=0 
jthen T^ - 8 T4 5. cene 
(a) 3 (b) -3 (c) +3 (d) zero 
m In the opposite figure : A 
A ABC ~ A AED E 
If AD =3 cm. »BD=2 cm. ›АЕ = 2.5 cm. D 
› then EC = ereere cm. 
© B 
(a) 2.5 (b) 3 (c) 4.5 (d) 3.5 


a The sum of the areas of two similar polygons is 225 cm? and the ratio between their 


perimeters 4 : 3 » then the area of the greater polygons. = «== ст 


(а) 81 (b) 144 (с) 128 + (d) 96 = 
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122 The function f where f (X) = 2 – X is non-negative when X € 
(a) ]-  » 2] (b) ]- ›2[ (c) [2 » =f (а) ]2 » eof 


()-*3 (з ()-L (d) = 
үз үз 
[24 If Рм (A) =r › then A lies eee "where r is the radius length of the circle M" 
(a) on the circle (b) outside the circle 
(c) inside the circle (d) at the centre of the circle 


[25] If sin = 1 > then the least positive angle satisfies this trigonometric equation 


(a) 150° (b) 30° (c) 60° (d) 330° 
126 In the opposite figure : 

(a) 90° (b) 140° 

(c) 150° (d) 160° 


Я) If L » M are the two roots of the equation : X?—7 X 4 3 20 s then L? + M2 = ee 
(a)7 (b) 43 (c) 58 (d) 79 


[28] The two roots of the equation.: X (X — 2) = 5 are зз 
(a) two complex and non real roots. (b) two equal real roots. 


(c) two differant real roots. (d) 2 and zero. 


| Second | Essay questions 


Answer the following questions : 
[1] ABCD is a rectangle in which AB = бст. › ВС = 8 cm. 
Draw BE L AC to intersect AC at E › AD at F 


[1] Prove that : (AB)? = AF x AD [2] Find : The length of AF 
[2] In the opposite figure : ^ 
In A ABC › D is a midpoint of BC 
— == E 
» AB = AD › BE bisects Z B , DF bisects Z ADC 
Prove that : EF // BC C D B 
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(EJ Find the general solution of the equation : csc 6 Ө = sec 3 Ө 


a Prove that the roots of the equation : 7 X?- 11 X4 5 = 0 are non real conjugate 
» then find these two roots by using the general formula. 


a ABC is a triangle » D ЕВС where BD = 5 cm. and DC = 4 cm. If AC = 6 cm. 
» prove that : 
[1] AC is a tangent segment to the circle passing through the points A » B and D 
[2] AACD ~ ABCA [3] Area of (A ABD) : Area of (A ABC) 2 5:9 


| Se | 
[ Model БӘ эе 


First | Multiple choice questions | 


Choose the correct answer from the given ones : 
1] The sign of the function f where f (X) = 6 —2 X is positive if === 


(a) X23 (b) Xz3 (c) X«3 (d) X23 
Ø In the opposite figure : A 
If AB // EC › then ED = еее /2& ee 
4 3 
(a) = (53 p ws 
à T C 16cm. E 
(c) $ (d) > 


a If cot (90? — Ө) = cot 20 where 0° < Ө < 90° , then sin 3 Ө = veee- 
(a)-1 (b) zero (c) 1 (d) + 


a In the opposite figure : 
АВ // CD ›ВЕ=2 cm. ; CE =3 cm. ; AD = 10cm. 
o then AE = cm. 


(а) 4 (b) 6 
(c)2 (d) 3 
[5] In the opposite figure : 

A 

ВЕ tna cm DX 
I» 

(a) 6 (b) 8 eas. 
(c)9 (d) 10 
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[Г] cos (90° — Ө) x csc 0 = -s 
(a) zero (b) 1 (c) -1 (d) cot Ө 


[ In the opposite figure : 
Two intersecting circles at C 5 E 5 BE touches the larger circle at E » 


If AF =3 cm. › ЕС =4 см. › СО = 5 ст. › then ВЕ = ·---------..-. ст. 

Е 
(a) 9 (b) 8 
(c) 7 (d) 6 


[If the terminal side of an angle of measure 30° in standard position rotates three and half 


revolutions clockwise then the terminal side lies in the з quadrant. 


(a) first (b) second (c) third (d) fourth 


(E) The number of intersections between the curve 
y = sin 3 X with X-axis in the interval [0 » 2 Л] equals -+-+ 
(а) 2 (b) 3 (c) 4 (d) 7 


(mn the opposite figure : 
If m(Z 1)=m(Z2)=m(Z 3) 
s then DE: EF: FD =... 
(а) 7:11:12 (b) 12:11:7 
(6) 12:7:11 (d) 11:12:7 


a In the opposite figure : 


[P If sec 3 0 = 2 where Ө is an acute angle » then Ө =з 


(a) 10° (b) 15? (c) 20° (d) 30° 

{0 The interior bisector at a vertex of a triangle -.............. the exterior bisector at this vertex. 
(a) parallel (b) perpendicular to 
(c) equal (d) coincide with 
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IT If L » M are the two roots of the equation : Х2-5 Х-6=0 
the numerical value of the expression : 12-5 L3 = eee 


(a) —6 (b) 6 (c)9 (d) 3 


9 Two similar polygons are congruent if their scale factor of similarity equals ===- 


(a) E (b) 1 (c) more than 1 (d) less than 1 


ОЮ гах? +ъх+с=0 sa » b and c are real numbers and (b? — 4 a c) 


is not positive » then the roots of the equation are с 


(a) equal. (b) not real. 

(c) conjugate complex. (d) real different. 
{0 In the opposite figure : y 

Р(Х) =ах? +6 Х+с n foo 

x x 
digg De esses оГ? 5 
а 
(а)3 (b) 5 
y 
(c) 7 (d) 10 


D In the opposite figure : 
ПАС = З cm. › CE = 9 cm. 


vihien Ares detis P 
(a) 27 (b) 36 
$? (d) 6 


D The simplest form of the imaginary number i^ аа 
(a) 1 (b)-1 (c) -i 


20) In the opposite figure : 


If DE // BC and the area 

of (A EBC) 29 cm? 

> then the area of (A ADE) = eeren em? 

(a) 6 (b) 12 
(c) 18 (d) 27 


Final examinations 


21] The measure of an inscribed angle is 60° subtended by an arc of length 4 Л cm. 


» then the circumference of the circle = ee. cm. 


(a) 24 Л (b) 12 7t (c) 670 (d) 18 7t 


e In the opposite figure : 
D 9 A 


МЕ+АМ = ............. cm. em, Я - 
P 
(a) 11 (b) 7.5 \ E EM A ` 


(с) 6 (d) 8 


[23] In the opposite figure : 
AB is acommon tangent to the two circles at B 
and AF is a secant to both of then » then (AB)? = 
(a) AC x CD (b) AD x AE 
(a) AD x DF (d) AC x CF 


24) If the roots of the equation : 4 х?-12Х +m=0 аге equal » then m = «e 
(а)3 (b) 4 (c) 9 (d) 16 


[T] The sign of f : f (X) = — 2 X is positive in the interval -------------. 


(a) ]-= el (b) R- {2} (c) k= ›2] (d) = 5 Of 
Ё In the opposite figure : 3 
BE Seo Pa " 
" 
"S (b) 6 
c (Х+2)ст. В 
(с)7 (d)8 


aru » M are the two roots of the equation : X? + X+ 1 20 » then L +M + LM = e 
(a) zero (b) 1 (c)-1 (d) 2 


[28] If L » Mare the two roots of the equation : Х?-5Х+7=0 > then the equation whose two 
roots are L? and М? is +++: 


(a) X? 4 M X 4 49 20 (b) X?- 11 X £ 4920 
(c) X? -49 x 11 20 (d) 2+ 11 x -49 20 
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| Second | Essay questions 


Answer the following questions : 


a Without using calculator find the value of the following : 


sin 420? cos 330° + -811 15° + tan? 65° — cot 25° tan 65° 
sin 165° 


[2] ABC is a triangle inscribed in a circle › D is a midpoint of BC » draw AD to intersect ће 


circle at E 


Prove that : [1] (BD = AD x DE [2] AEBD ~ A CAD 


a The perimeter of triangle ABC is 27 cm. » draw BD bisects Z B and intersect AC at D 
› if AD = 4 cm. › СО = 5 cm. Find the length of each : AB > BC ‚ BD 


 @нх=2+3: ‚у= find the value of the expression : X? 4 2 Ху+ у? 


Ө In the opposite figure : x 
AME E a Е", D 
ED // BC ; DB // EX M 
| (FB\2_ FC 
Prove that : (єк) TEX É B E 


Eee) 
ETCHED EE 


| First | Multiple choice questions ) 


Choose the correct answer from the given ones : 


[ їп the opposite figure : 


A 
All the following mathematical 
E D 
expressions are true except -+ 
AD _ AE AD DE 
wae c ERE АР DE ё A 
(9 pg 7 gc ©) pg “вс 
АР _ АЕ АВ _ АС 
АВ AC (d вр gc 
E If sin œ = cos В where œ › B are two acute angles » then tan (ос + B) = +--+- 
T (b) 1 (оз (9) undefined. 
3 
6 The smallest value of the function f » where f (Ө) = 3 cos (2 0) is eee- 
(a)—6 (b) -3 (c) - 2 (d)-1 
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a In the opposite figure : n 
The length of AB = eere cm. 
(a) 12 (b) 15 
(c) 20 (d) 25 С 16cm. D 9cm. B 
a In the opposite figure : 
If ED // BC » m (4 ADY) = m (4 FDY) 
and ED = 10 cm. » BD= 15 cm. 
› then AD = m cm. 
(a) 20 (b) 25 (с) 30 


[Г] The equation whose roots are (2 + 3 i) › (2—3 i) is еее 
(a) X? -4 X - 1320 (b) X2-4 X 41320 
(c) X? -4 X- 1320 (d) xX?-4 x-1320 


(a) – 64i (b) 64i (c) – 64 (а) 64 


g If the scale factor of similarity of the polygon P, to the polygon P, is 5 and scale factor 


of similarity of the polygon P, to the polygon P, is i » which of the following relations is 
correct ? 


(a) Area (P) + Area (Pj) = Area (P4) 
(b) Area (Pj) + Area (P4) = Area (P) 
(c) Area (P) + [Area (P) = [Area (Р.) 
(a) Area (P) Area (P) = [Area (Р) 


CJ In the opposite figure : 


If DA » DB are tangents to 

the circle at A and B respectively 
DA = DB = 8 см. »BC=2cm. 
› then AC = ----------:--- ст. 


(a) 3 (b) 4 (e) 5 
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D In the opposite figure : 


D 
If AB // EF // CD 
Ej poA 
› еп ЕЕ Seters cm. à А 
(а) 2.5 (b) 2 é f j^ 
(c) 1.5 (d) 1 
[11] In the opposite figure : 
Bid s sace 
T. a ; 
wE Е C 
()rxL (d)Lx2r 


{Й In the opposite figure : 
m (Z ABC) = rensas: 


(a) sin’! (3) (b) sin”! ( 


ta 
3 
cow (3) ec (3) 


(9 In the opposite figure : ` А 
The perimeter of A ABC = veere cm. 
(a) 36 
(b) 32 
(c) 28 
(d) 24 


C sem. D 4cm. В 


14) The roots of the equation : X22 2 5 x 1 =0 are .-........--.--. 
(a) rational real. (b) not real. 


(c) real equal. (d) irrational real. 


[15) The sign of the function f : f (X) = X — 4 where ХЕ]4 › oo| is e 
(a) always positive. 
(b) always negative. 
(c) positive in the interval ]4 » 5[ and negative in the interval ]5 5 =[ 


(d) negative in the interval ]4 › 5[ and positive in the interval ]5 5 co[ 
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D In the opposite figure : 
If the greater gear revolves one revolution = 
» then the smaller gear revolves 3 revolution го; 
If the smaller gear revolves one revolution 


in the direction of the arrow shown on the figure 


» then the central angle of revolving the greater gear is eee 


i -2л 2л 
(а) 2 (b) 3 (c) 3 (d) 27 

О] In the opposite figure : A 
DE с уйан: v 
BC- ^ 
zy 1 pa © B 
(a) 4 (b) 4 "- 
ү 2 3 
(с) 3 (d) 5 D 


18) The ratio between the length of two corresponding sides of two similar triangles is 1 : 4 


» then the ratio between their areas is =e 


(4) 1:2 (b) 1:4 (c)1:8 (d) 1:16 


(Jf L eR »M ER are the two roots of the equation : a X? +b X + c 20 whereas 0 , L< M 
» then the solution set of the inequality : a X 2 Б EE 


(а) ]-=,Ц (b) JL »M[ (c) JM ›=[ (d) R- [L >M] 


20) If one of the roots of the equation : 4 k X? +7 X+k?+4=0 is multiplicative inverse of 


the other root » ћеп К = ------.------- 


(а) +2 (b) 3 (с) 4 (9) 2 


Я) In the opposite figure : 
ABisa tangent segment to circle M at B 


» AC intersects the circle at C »D 


»m (Z А) 245? , m (DB) = 150° 
then m (BC) = s 
(a) 30* (b) 40° (c) 60° (d) 120° 


146 


Final models 


FF) In A ABC » AB 28cm. › AC = 6 cm. »D C AB such that AD = 3 cm. » E C AC such that 


АЕ = 4 cm. If the area of A AED = 3 cm? › then the area of the 


polygon DBCE = ............... cm? 
(a) 12 (b) 9 


(c) 6 (d) 8 


23] In the opposite figure : 
AC touches the circle M at C › MC = бст. 
, Es (A) = 64 » then AB =з cm. 
(a) 3 


(c) 5 


(b) 4 


(d) 6 


EL] If A ABC ~ A XYZ and 3 AB = 2 XY then area of A ABC : area of A XYZ = o 


(a)4:9 (b)9:4 


fe) 223 (d) 3:2 


[25] The angle of measure (=) radian has degree measure = 


(a) 225° (b) 210° (c) 840° (d) — 225° 
aya IU Sya 

(a) 32i (b)-32i (c) 32 (d) – 32 
121] The opposite figure represents the curve 5 

of the function f : f (Х) =a X? +6 Х+с 

» then which of the following is true ? X x 


(а) a»05c»0 


(c)a «0 »b»0 


(Б) а>0›с<0 


(d)a«05c«0 y 


28] If one of the two roots of the equation : X? + k X — 98 = 0 is twice the additive inverse of 


the other root » then k = ·--------. 


(а) € 14 (b) +7 


(c) +8 (d) 49 
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| Second | Essay questions 


Answer the following questions : 


E In the opposite figure : 
ХМ = 12cm. 
»NZ =6cm. 
› YZz9 cm. 
» ZM bisects / XZY 
Prove that : MN // YZ 


Я к5т0-3=0,7<0<л 
Find the value of : cos (2-9) +sin (2 T — 0) —cos (32 - 6) + cose 


Е In the opposite figure : 
AB = бст. › BC =8 см. › АС = 12 ст. 


СЕ = бст. › АР = 9 cm. › ОЕ = 12 ст. 


Prove that : 


[1] A ABC ~ A ADE [2] AE bisects / BAD 


a Represent graphically the function f : f (X) = х?-2 X —3 , then determine the sign of 


the function. 


Ө In the opposite figure : A 
ED // XY // BC 
and AD x BX = AC x EX х 


Prove that : AY bisects Z CAD 
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Answers of accumula 
quizzes on Algebra 


Accumulative quiz [1) 


Da (2)а 


(4)d (5)b 


(3)c 
(6)d 


[2] 
а, зр 


15 , _10 
Ibl 4 5-43 


Accumulative quiz а 


Я» (2)а 


(4)а (5)d 


(3)d 
(6)d 


[a] Prove by yourself. 


Ib] k€ [1 | 


Accumulative quiz B 


Moe (25b (3)d 
бс (8) (6a 
(аја [12 


Accumulative quiz B 


Өс: (2)b 


(4)а (5)d 


(3)b 
(6)c 


la]3x^«4x48-0 


[b] 39 -26i 


Accumulative quiz [5] 


Qua (2)a (3)a 
(4) с (5a (6)d 


(1) Draw by yourself » from the graph : 
+ f is positive when XER- [-2 > 1] 
e fis negative when XE]-2 s 1[ 
ЛО) =0 when XE {-2 51} 


(2) Draw by yourself » from the graph : 
+ f is negative when XER- [-3 » 3] 
* f is positive when X € ]-3 »3[ 
* f OQ = 0 when ХЕ (-353) 


Accumulative quiz [6| 


(1)c (2)d (3)c 
(4)b (5)b (6)c 
[а] 1-152 


[b] « f is positive when x © R- [-5 s 14] 
* f is negative when XE ]-5 + 14[ 


+f (X)=0 when XE {-5 41 


+The SS. 2 [-5 +14] 


Answers of accumulative 
quizzes on Trigonometry 


Accumulative quiz м 


(1)d (2)c (3)d 
(4)d (5)d (6)b 
[a] ( 1) Fourth (2) Third (3) First 


[b] ( 1) 228° , – 492° 


(3) 350° ›— 10° (there are other solutions) 


(2) 430° ›- 290° 


Accumulative quiz Ba 


(1)a (2)c (3)b 
(4)b (8)c (6)c 
[a] 21 em. [b] an 


Accumulative quiz а 


Accumulative quiz а 


(1)b (2)b (3)d 

(4)с (5)d (6)d 
28 

fal 15 


ГЫ Ө = 45° + 120° п or Ө = 75° + 360° п nE Z 
9=45° or 75° 


Accumulative quiz B 


(1)a (2)c (3)b 
(4)b (5)d (6)d 


[а] 15° + 30° nsn € Z 
[b] (1) - eo s cof Gy[ 21] 


(3)2л 


Accumulative quiz 9 


(1)b (2)а (3)d (1)b (2)a (3)c 
(4)b (8)c (6)b (4)c (5)b (6)c 
la] -ÀL [а] 129° 56 28 , 230° 332 


[b] sin 6 = 3 $ cos 0=-4 Р ш0=-3 


об ыыы 
эзес 0 = gceo 3 cot 3 


[b] 150° 


Answers of accumulative 
quizzes on Geometr 


Accumulative quiz [1] 


(1)d (2)с (3)a 
(4)c (5)d (6)d 
(2)654 


Accumulative quiz а 


(1)b (2)a (3)c 
(4)b (5)b (6)c 


Prove by yourself. 


Accumulative quiz а 


(1)c (2)d (3)b 
(4)d (5)с (6)a 


Ө Prove by yourself. 


Accumulative quiz 8 


(Dd (2)с (3)b 
(4)d (5)d (6)d 
Я Prove by yourself. 


Accumulative quiz B 
(1)c (2)b (3)b 
(4)c (8)c (6)b 


Ө Prove by yourself. 


Accumulative quiz 


(ра (2) (3)b 
(4)c (5)d (6)c 
Bayon. (2) 21 em. 


Accumulative quiz 
(1)c (2)c (3)c 
(4)d (5)b (6)b 


Я Prove by yourself 5 3.6 ст. 


Accumulative quiz B 


(1)d (2)c (3)a 
(4)c (5)b (6)d 


Я Prove by yourseir. 


Accumulative quiz Bg 


(1)b (2)a (3)a 
(4)d (5)ь (6)c 
OD 8/2 em. 
(2) em. 


Answers of school book examinations 
on Algebra & Trigonometry 


(1)е (2)c (3)b (4)c 
(1) 251 (2) third 
(3) 300° (4)х?-8х+10=0 


2=33 _2-3# 3-21_6-131+6 


(sear 3021 3-217 042 
13 
[b] © sinA= 3 5 AE]o 54] 
А m(Z A) =48° 33 23 
a 
| x 2456] 7] 
[reo -8|-3| 0 1 о [-з -8| 


* f is negative at XER- [3 5] 
* f is positive a XE]3 > 5[ 
*foos0axe([ 5} 


Ы 


1+1 
д X+y=342i 


+3+1=6+31 


[a] : X°+3X-4<0Let f (Х)=Х*+3Х-4 
Pux^«3x-4-0 д (X44) (X-1)=0 
-4огХ=1 


7. f is negative at ХЄ]-4,1[ 
of (X)=OatxE{—4 51} 
^ The $5. = [-4 +1] 


[b] The expression = cos B ~ sin В 


(1)-i 
(3) 18° 


(1)d (2)a (3)c (4)d 


[a] ~* One root of the equation is the multiplicative 
inverse of the other root 
nk +4=4k -4к+4=0 


з 
222 


[b] ^ sin Ө = sin (30° + 2 x 360°) cos (360° — 60°) 
— sin 60° cot (180° — 60°) 
sin 30° cos 60° + sin 60° cot 60° 


үз 


1427 y Le 3 (positi 
Xa t* n (positive) 
2. 0 lies on first or second quadrant. 


Fd М 
20 = 48° 35 25 or = 131° 24 35 


[а] (1) 12=4b 4bz3 
:3a2-27 ла=-9 


1. 
2 


(2)х?+Х-2=0 
Let f (02 X2 4 x-2 


put: X*+x-2=0 
 (X+#2)(X-1)=0 
и X=-2or 1 


7. f is negative at XE ]-2 »1[ 
of (X)=OatxXE{-2 51} 
г. The S.S.=[-2 51] 


atl 26 13 
[> OT == tg 779 
rad uU 
„х°=1Ў x HO" = 82° 45 38 


[b] The expression 
=sin X- tan X-2 cos X 
ad ud 3.10 
=$+3 +25 = 3 


2 40=п+п 


sm 4+п1-420=0 2 (1+21) (020) =0 


<. n=- 21 (refused) or n = 20 
-. The number of consecutive integers = 20 


Answers of school book 
examinations on Geometry 


(1) similar 
(2) First: AC +CD Second : (ВО)? Third : BD x AC 


(1)с (2)а (3)d (4)d 


[a] >> A ADE ~ A ABC 
г. m (4 ADE) = м (2 B) and they are 
corresponding angles 


-. DE// BC (First req.) 

. AD _ DE _ AE . 4. DE. AE 

"АВ ВС AC 16 5 AE+IS 

2 6AE=4AE+6 Л2АЕ=6 

^ АЕ =3 ст 

»рЕ= 254 = 10 сш, (Ѕесопа гед.) 
A 


[a] In AA ADE › АСВ : ' m (4 ADE) = т (2 C) 
» 2 Ais common 


: E , AD. DE _ AE 

^AADE-AACB AD. DE. AE 
A28 2:5. АВ =®*5 = 10cm 
8 СВ AB 

^ DB-10-4-6cm. 

‚вс = 5552 12 ст. (The req.) 
[b] СВПЕЕ={А} 2. ABxAC=AExAF 
A3x5-AEx75 ЛАВА =2 ст. 

2 ВЕ=75-2=5.5 ст. (The req.) 


[a] In A ABD: 


+. DE bisects / ADB 
‚ AE _ AD 
“EB DB 


sin AACD: 
+ DF bisects Z АРС 2 АЕ = AD. 


(Q.E.D.) 
Е ,DM. 623 
"UBER UP. 2 MB 4 2 
. CF. DM .FMACD (QE 
"EST MA -«FM//CD (ОЕР. 
( 1) similar (2) ACB 
(3)NXxNY (4)6cm. 
(1)c (2)b (3)b (4)d 


[a]  AABC-AAED ~. m(ZADE) =м (2 ACB) 
2. BCED is a cyclic quadrilateral (First req.) 


(Second req.) 


[b D M A 
sin ААСО: ~ EM//CD é 
АМ _ AE 
MAE Q 
. « AF LAM 
From (1) 9(2): 2. AE = AM 


2 FM//BD (Q.E.D.) 


в Ө * T answers of School examinations. 0] 
[a] © A ABC is right - angled at A la] ~ Cis the midpoint of AD 2. AD=2AC e EF CD AB, AF ВЕ = {k} ^ 
2. BC = 7.5 em. (Pythagoras) +: AB is a tangent toa circle, [1| ^ Caro — | СЕК ЕО DB XR 
+ ADI BC (АВ? - DB x BC 5 (АВ =АСХАЮ 2. (32) =АСх2АС — — Á— ——À ТЕК КС CA FA 
245 =Врх75 = BD=2025=27em, 218 =2 (ACY ^ (ACP =9 Multiple choice questions nB л Le TR 
»DC=75-2.7=48 PAGE I ome (The req.) (©) (DO (за) (4)© |-EK-6cm. > DB=4em. 
+Ар = АВХАС 456 = 36cm, (The req.) | ВИ ААВС: (5) ©) (6) (а) (т) (8) [5] 
ВА _ 12 _ 3 у AD bisects £A (9) (©) (10) (a) apnd) (12) (0 > 
7357477 BA _ BD (13) ©) абс) аә AO) | "ААВС >ADBA 
‚АС 183 ТАС DC (17) (b) (18) (b) (19) (b) (20) (а) +: 2 В is common angle. E & 
12 2 . &. BD (21) (d) (22) (a) (23) (8)  Q4(d |,.BA.6.3,8C.9.3 
Hed alee Vo wer (25) (a) оба NO 099 3: E à iy hor = Бие В 
aghast p 2 BD=6cm. ^ DC=15-6=9cm. ЕШ Essay questions | 2р E 6.2258. pie Be, 
" amota BAC 0а) +: ЕРИАВ 2 СЕ Ср o ^ BD DA DA =} cm 
Area of AADC < EA DB = А вет, 
ЕВ. 16; +. 6СЕ = 1089 СЕ In А ABD : AE bisects / BAD Р в E сю | 
12-CE 6 © „ ВЕ BA .BEL6.3 j еа: 
гед.) InABCD: © бр=&=% 
. BC. BE Oe BD. E (1)0) (2) (з  (4)() 
(5)() (6)(b) (DG (8) (а) 
8 (9) (c) a0() (Ш) (е)  2() 
In AMAC: Me (13) d) ад азе (60) 
У MC = МА = 12 cm. (radii) Ab в | (17) (d) (8) (d) (19) (a) (20) (c) 
^. m(Z MAC) = m (Z MCA) = 50° N 7 (21) (d) (22) (b) (23) (а) (24) (а) 
2 т(2 АМС) = 180° – 50° х2= 80° с (25) (с) (26) (а) (27) 0) (28) (a) 
+ The length of (AC) = I. х2 лг Essay questions 
=f х2л (12) = ® лет. |E 
[3] (1) In AAXY sA ACB 
The sum of the two roots of the given equation 7. Z Ais a common angle 
(L+3)+(M+3)=12 4 
2. L+M46=12 «.{L+M=6) (1) 
The product of the two roots of the given equation 
(L+3)(M+3)=3 ЕАО 
2 LM+3L4+3M+9=3 (2) AX (Ах)? 
ЛМ +3 (1.+М)+9=3 - 8 zajat 
from (1): LM +3 (6)+9=3 “АСВ A8) 74 
2 LM=-24 2. а (А ACB) 232 cm? 
1. The required equation is : Х*-6Х-24=0 2 a (polygon XBCY) = 32-8 = 24 cm? 


7 AD tangent to the circle 


^ (AD) = (AB) x (АС) 


Theoretical 


^7 Land M are the roots of the given equation 


3 
Sb&M-át SLM 


^. L? and M? are the roots of the required equation 


SUM + My -21M (2) -2(51)=48 


+L? м = (му = (52) = 
^. The required equation 1%: 
246 у 49 
XO Xt =0 


2s9x!-46x 44920 


H 


(multiply by 9) 


Essay questions 


*/ Land M are the roots of the given equation. 

ALeM-23andLM-5 

+ L^ and М? are the roots of the required equation. 

n eM'HLeM)-2LM- (37-2 (5)=-1 
sL? М? = (1м) = (5) =25 


2 The required equation is 


ed 1709 4 ЛЖ 227 
В = 120° ege 


^. The circumference of the circle = 2 70 r 


-2x(2)- 18cm. 


у 4tanA-3=0 
tan A= i 


y 
^ sin (180° — A) + cos (- A) + cot (360° — A) 


= sin + 05 А — СОА = 


ИТ 


15 


[SII Multiple choice questions | 


(1) (а) (2) (0) 
(5) (а) (6) (а) 
(9) (d) (10) (d) 
(13) (b) (14) (b) 
(17) (a) (18) (с) 
(21) (c) (22) (b) 
(25) (с) (26) (с) 


(3) (а) 
(7) (4) 
(11) (а) 
(15) (4) 
(19) (b) 
(23) (b) 
(27) (c) 


(4) (©) 
(8) (a) 
(12) (c) 
(16) (b) 
(20) (c) 
(24) (d) 
(28) (c) 


In A ABC: 

y XD/ АС 

. BD _ BX і / 

^ BAT BC je c mE 
A cm. 

4 CA^ CB 

4-81 2 CY =6em, 


Х = 13,5-6-54=2.1 ст. 


a Г с 


+’ ABCD is cyclic quadrilateral 


>т (4 BDA) 
=m (4 BCA) (Subtended by AB) | 1 
7 m(Z DMA) = т (Z CMB) (VOA) 


г. ADMA ~ A CMB 
2 a (4 DMA) _ (DAY? 


`а(АСМВ) \СВ 
», MDMA) _ (в) 4 
"Oa(ACMB) M2 9 


In AADB : 


1 AF bisects 2 DAB 


| First | Multiple choice questions | 


(1) (а) 
(5) (d) 
(9) (c) 
(13) (b) 
(17) (c) 
(21) (b) 
(25) (a) 


(2) (с) 
(6) (а) 
(10) (a) 
(14) (a) 
(18) (d) 
(22) (d) 
(26) (c) 


(3) (а) (4) (©) 
(7) (©) (8) (4) 


(11) (c) 


(12) (b) 


(15) (b) (16) (с) 
(19) (а) (20) (c) 
(23) (а) (24) (b) 


(27) (a) 


(28) (b) 


| Second | Essay questions 


Let f (x) = 
эрш f (X) 20 


-4x-5 


6X? -4X-5=0 


A (X=5)(X+ 1) =0 


“X=5 or X=-1 


The solution sei 


fog sees 


[-155] 


cos (Л + 8) = sin (390°) cos (~ 60°) + cos (30°) sin (120°) 


2. — cos Ө = sin (30°) cos (60°) + cos (30°) sin (60°) 


v= 608 = (1 


^ с050=-1 


2 


) «6 


[3] D TemA 
т AD // XY i BC Y x 
е p B 
XL 
BC 
2 XL=88 em. 
„бу Үш 
"CD DA 
^ YL=4.2 cm. 
2 ХУ=88 +42 = 13 ст. 
им (ДА) = 4 [m (D)-m (BC)| 
2.50 = 1 [m BD) - 60°] 
7. 100 = m (DB) - 60° 
2f. РОА 
^ m (BD) = 160° А B 


In AABC : 


+: AE is the exterior bisector 


(1) (b) 
(5) (е) 
(9) (6) 
(13) (с) 
(17) (c) 
(21) (b) 
(25) (c) 


of / CAB 

. BA _ ВЕ 6 __BE 
"AC EC `12 BE+9 
1 __BE . ВЕ+9=2ВЕ 
ЕТ ^ ВЕ+9=2 ВЕ 
2 ВЕ=9 ст. 


AS AE =\СЕхЕВ-ВАХАС =ү18х9-6х12 


= 3410 cm. 


ТЩ Multiple choice questions | 


(2) (b) 
(6) (b) 
(10) (d) 
(14) (c) 
(18) (d) 
(22) (a) 
(26) (d) 


(3) (а) (4) (с) 
(7)(b) (8) (a) 
(11) (a) (12) (b) 
(15) (c) (16) (с) 
(19) (а) (20) (d) 
(23) (5) (24) (а) 
(27) (а) (28) (a) 
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ЕЗ8 Essay questions So the two angles (in radians) are 2. 3530 let f (X)=X°+4X—12 Essay questions 
Put X7+4X-12=0 
i EST 
M Pu TH А oe and in degrees : x HS" = 15 eGo oO : | 
i z * С | sand 5% x 180° = 75° ame ЖЕЙ. Put4—x?=0 ma X222 
2 £X is common angle C 12 ^, The solution set = [- 6 52] 2. The sign of the function f is 
»m(Z ХҮШ 2 m (2 XNZ) Р [5] 8 
i i In A MXY: 
(exterior angle of eycliequad. YLNZ) | In A MXY _ aci sin (180° — Ө) + tan (90° — 8) 
XN XZ № zDE/XY А 
Л AXNZ~AXYL „М.Х. КЕ м =sin 0+ cot 
XY^XL^ YL .. MD _ ME 2 m -4+(=3)-1 * Positive at XE ]-2 »2[ 
n5(5*NL)-4x8 o (87V P 20 +f(x=0axE{-2 52} 
7 = 2,2 
х= МЕ ^ МЕ= бет. 
225+5 М.=32 25№=7 14 = 12 * Negative at XER- [-2 »2] 
5х6 InALMZ: HD. MB [4] \ 
2 NL-14cm. 1YL=- 5375 ` MZ ML z- AB/ EF s then the solution set of 4 — X^ «0 is I. 
PNE A 2 MZ- : 
a "WT 2 MZ - 21 ст. gone а 
“BGT FG i 2 2 ° je 
Ind ABD: В _ BE +» sin 4 @=cos 20 .40+20=90° + 360° n 
€ 12^. ithe! =90° Pn 50215 e 
w AE bisects Z BAD кер Either 6 Ө = 90° + 360° п .Ө=15°+60°п 
ВА _ BE i Multiple choice questions ] aR or2 8 = 90° + 360°n 20 = 45° + 180°n 
„BAL ВЕ a Second : In A ВОС: v BË = — R 2.1808 
ADU EDO A (1)(9 (200 (30 (4) cones in es S The general solution is 15° + 60° n or 45° + 180°n 
In A BDC : *; DF bisects 2 BDC (5) а) (6% (7) (80 sv PM gad where n EZ 
„ЭР - ВЕ (2) | (9) aya шо 24) X FM // DC [3] 
ВА > (13) © a9 азо 060 [5] The sum of the roots of the given equation 
PUBMED RD 9 ату) (18)(b) (19) (с) Q0) 
тот (1) ›(2) ша 3): s BESBE РЕ БЕ | any ay Q26) IA бы клн ыган сане „АЛ ATE ү ынын 
ED FC The product of the roots of the given equation 
[3] E90 А А is (L+ 1) (M+1)=LM+L+M41=5 
а=1 9 b=-2 3 c=4 Essay questions ALM+5+1=5 А1М=-1 
242-409 f 242431 [1] The sum of the roots of the required equation 
а neidia: eo a" 2 2 2 
20 2 түл sL°+M°=(L+M) -2LM-(5) -2(-1) 227 
PM EX CB d МАО а : 
л X=14Y3i ^ The product of the two roots of the required equation 
fi үз { Үз} ^ m(Z EXC) =m (4 XCB) (alternate angles) M eM stas 
The solution set is {1 +з і 5 1-3i = is L?’ M! = (LM) =(-1 = 
pac aid - +s CX bisects 2 ACB s 
2. The required equation is X? —27 X+ 120 
a 7 m(Z ECX) =m (Z XCB) s 
Let the two complement angles be X and y 7 m(Z EXC) =m (4 ECX) [First | Multiple choice questions | o0 
я 2X 1) | MAEXC: 2. ЕХ=ЕС=8 см. C ва B In A XBY >A ABC: 
deme a) ВЕНЕ (1) @) (DO (3) A XB 9 3 
andx-y- 2 (2) AARBEI ED ge (5) (©) (6)  (7)5) (8) 9) AB 12 4 
АЕ ED 2 ED 
д АЕ = 2 ape (9) (a) aow ауе (12) () BY. 18.3 
By adding: .2x=2% —— 4 x-33 AC CB 10 i5 ac déc) пш uec. | BC 4 
US e ^ ED=3cm. 2 XD-28-3-5cm. ә 9 io E ,XY.Bs.3 
By substitution no: Rey X (17) (©) аъ AY) 20) () АС JR 4% 
1 Е a (21) (a) оз IA HAW | хь nv xv 
See vX(X-4)812 ax’ 44X-1250 (25) (b) (26) (b) (27) (c) (28) (b) "AB BC AC 


п 12 


п DRE x * Xicexvseiucageg Fist wisis choi i | г. СЕ// ЕВ // DA and ED 
„ВР. „ВА SX +9х+8<0 [First | ultiple choice questions = 
ВА BC У“ АУ 2 3 ‚СА are two transversal 
‚2 _ BX a D, | 8/00 =Х 49X48 x k (1) (©) (2) (©) Da (4) .CG GB. BA 
USTTS é kx Pux'e9xe8s0  .,, O S (5) (а) (6) (0) (7) а) (8) а |" РО ОЕ ED 
/. ВХ=54 ст. -— sem —- | (Х+10(Х+8)=0 Дх +++ -| (9) (с) (10) (b) (11) (b) (12) (a) ^ 
LEII OE КЕЗИ &Xes-1 or X=-8 © qo (13) (©) ады 99° — 6) ЕР 
: . Es A А Hood 9 The solution set is ]- 8 +- 1[ (17) (a) (18) (c) (19) (8) (20) (a) сы he oa) 
Е А аа о p Qno о боз AWH |^GA-Sé«24-Bcm. 
|8 | _El-Monofia | "—— " Q5) (c) Q9) (27) ) 028) (0) ELE 
молота (2 Пенсии | 
— ge : Essay questions ms 
З Multiple choice questions Pe X 7 
-— "m > cha m (PRA) = 360° Д @ [ First || Multiple choice questions 
Med e Ses Les — (100° + 66° + 94°) = 100° $ Let X! -5X «620 (1) (b) (2) (a) (3)@ (4) (а) 
А а) х 
at 40) () аро dag |^" 2469 = 100° «2-50 (Х-3)(Х-2)=0 ЕТ z | (5)©) (6) (©) (7)@) (8) (0) 
D 5 c 
аз) (с) aaa  dS( 90 +: 4 CDB is an exterior angle of A EDC 36а? о 9 (9) (а) (10) (b) (11) (c) (12) (b) 
+. m (4 BEC) = 70° — 50° = 20° 4. f is smalle i 2 13 14) (c 15) (а 16) 
ano (18) (a) ада) (20) (a) т ( С) 2. f is smaller than or equal zero at X € [2 ›3] ea s кы s ae КӨ ks 
(21) © 2) озш Qoo | È S.S.= [2,3] = (17) (с (18) (5) (19) (d) (20) (9) 
(25) (d) (26) (а) (7)© 028) (с) | First: nAMAC: 8 г (21) (a) (22)(c) EIO (24) (0) 
КЛАС (25) (d) (26) (а) (27) (4 028) ©) 
EE Essay questions MOCNE gq) Z In A ADB = н 
LU we мА Of Р. s; DX bisects 2 ADB ЕЕ Essay questions | 
i : < EK/AB - МК МЕ 
sin (180° — X) + tan (90° — X) Же үе АВ ME А) „20-4 (0 LU 
á oa = S Ч В | x(x+2)-350 SX +2х-350 
+ tan (270° — X) = sin X MC MB t In AADC: : DY bisects Z ADC © $ e = 5 
Got X cot X sv Mis the midpoint of BC, MC=MB „AD АУ " Le X «2x-3-0 ры" Sn 
^ MG = ME 2. M is midpoint of EG pc vc a (Х+3)(Х-0=0 [+++ + 
V is i eres à (0 0 
Second : "г К is the point of intersection of АР БАШЛ P G) | + xe-3 or x=1 2 0 
the medians of A ABC From (1) » (2) › (3) we get : ү (4) | у. The solution set of the inequality = [- 3 + 1] 
Mae In A ABC : from (4) we get XY // BC [2] ] 
2 ME= 1 MB = = a 
F e cos 90° csc 30° + sec” 45° sin 30° — cos 270° sin 180° 
L.H.S. = sin 60° cos 30° — cos 60° sin 30° эй «(zy die antag 
=< 33 ir 2 
2 АБ bisects / BAC (First req.) ges 3 =1 ES 
© AE LBF BC (by adding) [3] 
>% т (6 ВАЕ) = п (С РАВ) ~ AAEBSAAEF »7 GC=2MG In A ABC: + AD bisects 2 A 
2. A ABF is an isosceles triangle BC . AB BD a 
2 ABSAF=6 . СЕ= " "AC DC 
s AB=AF=6cm. — +. CF=9-6=3em. also BE 2 ME AC SDE " 
377 AA BAF » BCF have a common vertex B «FC AC n BE=2x 1 Bc- 1 nc " (m (major BC) -m (BC) w DENAC 
и 2х1 
. Araof(AABF) AF _ 6 _ », ВЕ „ВР 2) © 
Saos таз (500000984) д BE- EG - GC- d. вс (360 — 140) — (140) = 4 (80)=40° | ^ EA DC 5 
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From (1) » (2): +. ВЕ =ВА (The req.) a8 і Answers of final models DY bisects ADC QED. 1) 
BD 6.2 3% in A АВР: DX bisects Z ADB internally 
From (1): e= 9 = 3 Ру (А) =81 + РУ bisects it externally 
BE 2 BE. 2 à | Model | я 
ЖА”З ЖЖ =. (АВ) = 81 а ~<. m (2 XDY) = 90' (QED. 2) 
a е Multiple choice questions 
„BELZ ЛАВ =9 ст. 
A aes x Qo Qo Oo Qo Qo o а 
^ BE=24 cm, (АМ) =81 + 144 = 255 Qo Фо Oo Ow Qo |” Mis ie s 
М=15ст.  .AC=15-12=3cm Qv Qo Ov» Oo OW | c» 
ш, ye | Qo Qe Oo Oo Фо | ахах 
=sin X+cot X+cot 
-: BC XY // DE and CE 2 (b) О ©) 2 о Фо Qo 
= (с) (а) (с) 
› BD are two transversals 2 . 
RESAD DE SE” + FOM AD + D is a transversal | 
5x12 s m. F)e m (Z ADE) 
AE= a 10cm. › DX= (Alternate angles) с B F 


v m(Z С) = m (ZA) (properties of a parallelogram) 


2. A DCF ~ A EAD (First req.) 
+, Area of (A DCF) =( be y=(48 y= 2 
: Areaof(AEAD) "EA ВА 
17 ДА is а common angle. (Second req.) 
^ ЛАРЕ ~ A ACB (Q.E.D. 1) 
From similarity : m (2 ADE) = m (4 ACB) | Model |2] 
2. DECB is a cyclic quadrilateral. (Q.E.D. 2) — чныниныдын" 


Multiple choice questions 


M Forni cie: Фо Qo Oo Qo Qo 
2 (X45) (X-2)=0 з © Qo Qo Ow Oo Qo 
i Qo Qo Qo Qo Qo 
Qo Qo Qo Ow Ow 


2 700 is positive a x ER - [- 5 2] Qo Qo Qo бо Qo 
of (0 =zeroaxE{-5 2} Qo Qo Qo 
+f OO is negative а x € ]- 5 ›2[ 
^ The solution set of the inequality = [- 5 »2] Essoyiquestiong 
o чт InAADE ,ЛАСВ: 
In A АРВ: -- DX bisects / ADB А AD ав ча 
AD AX AG.89 3 "ap i2 3 c 
QA (1) P 
OK TER „AD AE сай. 
In A ABC: ~ XY // BC Y X | "АС AB 
= AX -A Q) »ZAiscommon angle А. б = в 
XB ҮС Ap. ÀY с D В | - AADE~AACB 
From (is) ag YC Fromsimiarty:; А0 = PE „ОЕ 1 
АО _ AY АС СВ 6 3 
эу DB=DC AD AY ^ DE=2em. 
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e Essay questions [5] А 2. (САЎ + 10(СА)—144=0 


т: tan (0 + 20°) = cot (3 Ө + 30°) InAABD: (СА) + 18) ((СА)-8)=0 
~. (0 + 20°) + (3.6 + 30°) = 90° + 180° п s ACT prenter polygon) (Sy. 25 ован e DB Y 2 CA=8em. 
40+ 50° = 90° + 180° n а (The smaller polygon) \3 9 Е n 3 (СЕ) = 144 ^ СЕ = 12 ст. (Second req.) 
240=40° + 180°п — 50210 «45*n асе кте ex a Polygon) : o m 
уши =0 20 = 10° satn=1 SALAD (2) | > (ABY = (8) = 64 
20=55° satn=2 2 Ø= 100° (refused) с _ 16 ый sAC x AD =4 x 16 = 64 
г. required values of Ө are 10° › 55° “a (The smaller polygon) 9 ee ADE апе rum 28002 (| ABP SACRAD 
2. The area of the smaller polygon is 18 em? From (1) » (2) > (3): $g = yg ^ ХУИВС Беван Жой is 


o 


+ АБ bisects 4 BAC 


а (The greater polygon) _ 25 


аг; ints B «C «D 
pr [voce | - 


2. The area of the greater polygon = 50 cm? 


; AB. BD Multiple choice questions o 
AC DC [2] In ДАВС: / Cis right 
ES E = m Write the quadratic function related to the inequality : o (b) Qo 9o Qo o e 2 ДА complements Z B... cos B = sin A 
DC tem ADA kakie. | 4002-3) -10«3(x3) Ох Qo Оо Oo Фо |... A 2sinA=1 
T ыд ^i PM 3 2 2 
X «6X49-1043X49- X^ 49X48 Qo Qo Qo Oo Oe |. anal тА) = 30° 


о putX?+9xX+8=0 о @ Qo Qo Qo Ow Фо tin GA) sin 1907) 


(4-3) 443i) _ 2 atest 2 (X48) X+ D 80 SEL тит Qo Qo Qo Qo Qo 
2+1 дх=-8 or х=-1 < Qo Qo Фо o 
АХ=Ю 5 y=-5 ish ч i - DE/'BC 
о ^. The solution set = [-8 >~ 1] эвау/дивзнопв 2 AADE~ ДАВС 
„Е [1] . Area of AADE _ 
y DE/ AB i o ON er ^ Area of A ABC 
„CD CE a) In the quadrilateral ABCD : R А m 
CA CB р, ~ X°-2X-8=0 = 
ЕВЕ m (Z BMC) = 360° x " 
s m Aes 
es — (60° + 90° + 90°) = 120° иЕе wanes 
see @ е РЕ В naL IM x 23 AXS4 ог X--257a«0 
CA CE In radians — 189 773 " 5 2 
From (1) › (2): В due 7. f is positive at XE]-2 ,4[ f 09 2 0a x € [-2 54). | > Area of АВС = 135 ст. А 
^ The length о AT А a a 
pw ТЕРМЕ? g af is negative at XER- [-2 +4] 2. Area of trapezium DBCE = 135 — 60 = 75 cm: 
СВ CE 1. The solution set of the inequality = [- 2 »4] [Thereq) 
[ Modei — [3] o c [ Modei | 
"m = 
Multiple choice questions + sin (180° — 30°) cos (180° + 60°) ©: А эВ lies on the two circles p= єй [E] Multiple choice questions 
Qo Qo O9» Oo Ow = sin (180° + 60°) cos (30°) 2 PA (А) =Р, (А) =0 Qo Qo Ow Qo Qo 
Qo Qo Ow Ow Qo + sin (180° — 30°) cos (180° + 60°) >P,,(B)=P,(B)=0 Qv Qo Oo Oo Qo 
Qo Qo Qo Qo Qo SARIN" Gor Ut a Cs be БО 2 AB is the principle axis of the wo сез Мам |) @v Qo Фо Qo 
(d) © (c) (c) © PE ЕР л „ 1 =-1 ‚-СЕАВ лр (С)=Р, © (к) ъ Qo Qo Qo Фо 
2 2:2 2 M N 
Qo Qo BO Фо Qo | 5..3. 1 р, (C) = CD x CE=9 x 16= 144 Qo Qo Qo Ow Qo 
HS. i Е 
Qo Qo Ow ALHS.-RHS. д САХ (СА +10) = 144 Qo Qo Ow 
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| Second | Essay questions 


^ АВ=8 ст. 


w AD is a tangent 

^ (АБУ 2 AB x AC 

у. (127 2 AB (AB + 10) 
2. (АВ) + 10 (AB) - 44 =0 
А ((AB) + 18) ((AB)-8) =0 
ЛАС =8+10= 18cm. 


еіп = s 90° <0 < 180° 
2.9 lies in the 2™ quadrant 

++ sin (180° — 0) + tan (360° — 6) 
+2 sin (270° - 0) 


= sin Ө tan 0-2 cos ð= 


p 


x2 B+) 


S+i 


x Sai 8G +4i-i) 
ВЕ" Шы > 


In AABC: АС = 107-6" 
z8cm. 


In AAAFE 


SCFD:m(Z AFE) = m(Z CFD) 

эт ( EAF) = т (Z ACD) (Alternate angles) 
^ A AFE ~ A CFD 
From similarity : =. TC 


^ 3AF=8-AF 


^ AF=2cm. 


^. A AFE is an isosceles triangle 


In AABC ; DX / AC 


. BX _ BD 


"BC BA 
2 BX-54cm. 


ss EY // AB a C 8 EE 


“CB СА 7135 
л СҮ=6ст. 


^ XY = ВС - (ВХ + СҮ) = 13.5 – (54 +6) =2.1 cm. 


Multiple choice questions 


Qo Qo Фо Ow Ow 
Qo Фо Ow Ow Qo 


(The req.) 


Qo Qv Qo Qo Qo 


Qo Qo Qo Qo Qo 
Qo B88 Qo Ow Ow 
Qo Qo Ow 

Essay questions 

© 


9+ 20° +3 0 + 30° = 90° + 180° п 
240+ 50 = 90° + 180°п ~. 40=40° + 180° п 
s 0 = 10° + 45° n satn=0 

2. 0 = 10° satn=1 79 = 55° 


ВС = 10 ст, 3 ВО = 4 ст. (First req.) 


^ DC=6cm. PA 


ENG 
In A ABC: = 9 


BD.4.2 
"рев 3 


DC 


„AB BD — . AD bisects 

пасты À AD bisects 2 BAC = 
In A АВЕ: - AE bisects 2 ВАЕ, AE L BF 
г. A ABF is an isosceles triangle 

^ AB=AF=6cm. »FC=9-6=3cm. 


(А АВЕ): а (А CBF) = AF: FC=6:3=2:1 


(Second req.) 


© 


cos Ө = 


sin (2-0) + cot (27-6) 


EE 


= cos 0 —cot 8 = 3 


In A ACD *ABCA : 
7 (АС = CD x CB 


, AC. CD 
“BC AC 


+ 4 C is a common angle 


^ А ACD ~ ABCA 


*/ A lies on the circle M 
sA lies on the circle N 

ET Pa (A)= Pi (A)=0 
Similarly : Pa (В) =P, (B) 


2 AB is the principle axis of the two circles M › № 


+e XG AB 

oy PY (X)=XD x XC 
»7 XD=2DC 

24 

^ XC 2 666 cm. 

s By (X) = XF x XE 

2. 144 = (ХЕ) + 10 ХЕ 

7. (ХЕ + ЮХЕ- - 14420 
2. ХЕ = 8 ст. 

УР ® =Р, (Х) 


(First req.) 
4% P (X)= Р (X) 


+ 144=2DC x3 DC 
0С 226 em. 


^ 144 = ХЕ x (ХЕ + 10) 


2 (ХЕ + 18) (XF-8)=0 


(Second req.) 


2. Figure CDFE is a cyclic quadrilateral. 


Multiple choice questions 


Qo Qo Qo 
Qo» Qo Ow 
Qo Qo Qo 
Qo Qo Qo 
Qo Qo Qo 
Qo Qo Ow 


Qo 
Ow 
Ow 
Qo 
Qo 


д XD x XC=XF x XE 
(Third req.) 


Qo 
Qo 
Qo 
Ow 
Bo 


| Second | Essay questions 
© 


In A ABC › A DBF 


S ААВС ~ А РВЕ (Q.E.D. 1) 
From similarity : г. m (Z С) = т (2 DFB) 


эу м (2 DFB) =m (Z EFC) (V.O.A.) 
^ m(Z C) = m (Z EFC) 
^. А EFC is an isosceles triangle (Q.E.D. 2) 


= sin 750° cos 300° + sin (~ 60°) cot (120°) 


sin (720° + 30°) cos (360° — 60°) 
+ sin (- 60°) cot (90° + 30°) 


їп 30° cos 60° — sin 60° (- (ап 30°) 


2 sin Ө = 3 (Positivo) 
2. Ө lies in the first or second quadrant 
2.02 48* 35 25° or Ө = 180° —48* 35 
Put X^-x4 12-20 


The discriminant = b^ — 4 ac = ( 1 —4 (1) (12) 
= - 47 (< zero) 


131° 24 35° 


2. The equation has no real roots эг a» 0 
^. The sign of f 00 is positive for all XER 


Lxx X [Ex L] 
Съем 


2. The solution set = È 


АС DC c D, B 
6 | BD à =30- 
A4 C SCBD -4BD-230-6BD 

7. 10 BD = 30 2 ВО = 3 ст. DC 22 ст. 


+: AE bisects Z BAC externally 
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20 


4 GEC =20+4 EC 
= Юст. 
л ED=2+10=12cm. 


(The req.) 


їп A DAE » which is right at А: 
(Ар)? = (DE) - (AE) = 25-16 =9 
д АР =3em. 


„AD ZAE DE BC 


In A ABC which is right 


аА: 


(First req.) 


(ВС)? = (АВУ + (АС) = 81 + 144 = 225 


^. ВС = 15 ст. 


(Second req.) 


Multiple choice questions 


o (c) 
Qo 


Ow 
Qo 


Qo Qo 
Qo Ow 
Qo Qo 
Qo Qo 


o (с) 
Oo 
Ow 
о (с) 
Qo 
Qo 


Qo 
o (c) 
Ow 
Ow 
Qo 


InA ABD: 
12 BE bisects 2 ABD 
„ AE. AB 
'ED BD 
sin AADC: + 
„AFAD 
"FC DC s 
s: Dis the midpoint of BC 


a) 
DF bisects 2 ADC 
(2) 


~. Вр = DC (3) 
v AB=AD (4) 


From (1) » (2) ›(3) + (4): SAEDAE 


-. EF// BC 


7 esc68-sec30 rom 
.60+30=2 +271 2902 2n 
aep 9 2л n where n CZor60- 36=2 +271 


230=2+2ла 4627 +2 n where nz 


о 


The discriminant = b° — 


=) -4 (1) (5) 
= 121 - 140 =-19 
7. The roots of the equation are non-real complex numbers. 


4ac 


э 77 the coefficients and absolute term are real 
^. The two roots are conjugate 
nz -19 t£ 19i 
2(7) 14 
© А 
© (АСУ = CD x BC Е 
2 AC is a tangent у 


to the circle passing C im D sm В 


Multiple choice questions 


Qo @о Oo Oo до 
Qo» Qo Qo Oo Qo 
Qo Qo Qo Qo Qo 
Qo Qo Qo Qo Ow 
Qo Qo Qo Qo Ow 


Qo Qo Ow 
Essay questions 
© 


sin 420° cos 330° + E es + tan? 65° — cot 25° tan 65° 
= sin (360° + 60°) cos (360° – 30°) + Gut iy 
+ tan (65°) (tan (65°) — cot es) к 
= sin (60°) cos (30°) + 
+ tan 65° (tan 65° — cot ‘oor - 65°) 
ME „В, 1 + tan 65° (tan 65° — tan 65°) 
= i + 1+ 2его = a 
9 ^ 
> AEM BC = (D) 
аач ба 
+ D is the midpoint of BC М A 
2% BD=DC E 
2 (DB) = AD x DE (QED. 1) 


(2) In A EBD › ACAD >m (Z EBD) = m (Z EAC) 
1wo inscribed angles on the same arc EC 


the value of the expression X^ +2 X y + y? 


=(X+y=(24344 1-37) = (3)2=9 


o x 
BC // ED and FE 
> FD are two transversals 
Е B Е 
, FB FC 
ate (1) 
FE FD 
: BD // EX and FE , FX are two transversals 
598... Е (2) 
РЕ ЕХ 
From (1) » (2) » by multiplying 


ЕС , FD _ FC 


FD FX FX 


| Model [0] 


Multiple choice questions 


(Q.E.D) 


Qo Qo Qo Qo Ow 
Qo Qo Qo Qo Qo 
Qo Qo Фо Qo Qo 


Ow 
Qo Qo» Qo 
Qvo Qo Qo 
Essay questions 
o 


Qo Qo Qo 


© (а) 


Essay questions à ant (LAEB =m (2.468) = In A XYZ: > ZM bisects Z XZY 
through the points А >В + D (QED. 1) two inscribed angles on the same arc AB XM _ XZ 
o › 7 AA ACD > BCA have : ВОСКА (ор. | "MY zv 
In A ABC F р | m(Z2 РАС) = т (2 В) ®М 18 _ 2 
«t£ Bis dightangle (labgiency and inscribed angles subtended by AD) o 7 MY 9 1 
BELCA $ | » 2 Сіѕ a common angle. 7 The perimeter of A АВС = 27 cm. S$ хх. E =2 
А (АВ) = AE x АС (1) 2 AACD ~ ABCA (QED. 2) a a a хм XN NTE 
" 180° В C |.. а(ААСЬ) (CDy (4j 4 7 BD bisects 2 ABC “MY NZ 
7. m (Z D) +m (4 FEC) = 180 Bem A (BY = (8) = 3 AB Ар р " 
«<. EFDC is a cyclic quadrilateral - a(AACD) =4k sa (A BCA) - 9 BC DC [2] 
а AB 8 . =72— z Ssin@-3= 
г. AE x AC = AF x AD (2) | - a(AABD)=5k БОАБ” з ^5АВ=72-4АВ bi Е ae 
From (1) + (2): - (АВ) = AF x AD (First req.) | | a(A ABD) m 9AB=72  .AB-8cm.BC-18-8- 10cm. | ^ 5097 $T <0<л 
(бу! =АЕ хв ^AFe4Sem. (Second req) ` a(A ABC) “ape „вр ={8 х10-4х5 =2{[15ст. 2. Ө lies in the second quadrant 
21 22 


2 cos (1-6) + sin a6) - cos (37-6) 
= sin € — sin f+ sin Ө + cos Ө 
=sin 0 +cos6=3+4(=4)=-4 


+cos Ө 


5 5 5 

In A ABC >A ADE 

488. 6. 2 BC 2 Bi. 2 

SAD BC DE 19 7:3 B 
„АС 12 „2 Е 

AE 18 3 

;. АВ _ BC. AC 

"AD DE АЕ 

2 A ABC ~ A ADE (Q.E.D. 1) 


» from similarity : m ( BAC) = m (4 DAE) 
2 AE bisects Z BAD 


The X-coordinate of the vertex — 
530) = 0) -2(0)-32-4 


~. The vertex of the curve is (1 +- 4) 


(x[-2]-[o[1]2]s 


Ly [s [о [-3[-4]-3[ o 


+f (X)=OatxE{-1 +3} 
* f is negative at ХЕ]-1›3[ 
* f is positive at XER- [- 1 +3] 


«~ ED// XY // BC 

EX _DY "UL 

BX CY 

э AD x BX =AC x EX 

, EX AD e 

ВХ AC Е 

From (1) > (2): . РУ = AD 
СУ АС 


2 AY bisects / CAD 


Y 


(Q.E.D) 


By a group of supervisors 


GUIDE ANSWERS 


TM | iN 
| 


SN у i V 
N И | 


ЛЕ 
СШ. 


UN \ AN | 
NY IN \ M | 


le Answers of “Un 


| Answers of pre-requ 


Multiple choice questions 


(1)d (2)b (3)c 
(5)d (6)c (7)a 
(9)b (10) d (11)a 
(13) b (14) с (15) а 
(17) с (18) d (19) а 
(21) 4 (22) с 


Essay questions 


(1) asl 5 b=-6 с=1 
die 6=\36- ЗЕ 
2х1 
255. = {5.8 ›02} 
(2) a=l 36=3 ›с=5 
3=9-4х1х5 _-3= 
2х1 та 
288. =@ 
2 sb=3 эс=-4 


2Y9-4x2x-4 _ -3 
2x2 е 
488.2 {0.9 ,-24} 
3+ b=0 5 c=-65 


{-4х3х- {780 
6 


2x3 
= {475-47} 
(5) Multiplying by (X) 

1) b=-3 5c7 
з+ү9-4х1х-5 
2х1 

a SS.= {42,-12} 


/.Х= 


Axs 


. 3Х+6+2Х-4 _„ 


(4)d 
(8)b 
(12) d 
(16) a 
(20) с 


- Algebra , relations and functions 


s5xX«222xX^-8 
52Х?-5х-10=0 
2,6=-5 ,с=-10 
_ 5+{25-4х2х-10 _ 5+ {105 
2х2 4 


2.5.5.= {3.8-1.3} 


(1) а 


(2) 


а=156=-2с=-4 
{-1.2 53.2} 
Let f Q9e x!-2x-4 
“Бг |] 
Ty T4 [-1]-4]-s|-4 [-1] 4 J 
" 
From the graph : 
S.S. = {+ 1.2 3.2} approximately 
а=-1 5 b=3 5 с=2 
„ х= 2319-45-192 _-34 {17 
Vk = ae Soa 
2 SS. = {-0.6 53.6} 
Let f (X)=-X74+3X42 
ЁЗ К [|2] з 4] 
ЫЕ А ЕЕ ЕЕ 


UNIT 


77 The X-coordinate of the curve vertex point 


f(z)-r63)--( 
( 


л. The vertex point is (1 


From the graph : 
S.S. = [- 0.6 »3.6} approximately 


(3)7a21 > b=0 » c=3 
хх REEE 55.=0 
2х1 2 
Let f (92 х2 +3 
[x|-5]-2] [oi 2] 3 
(Ка А ЯЕ 417 [12 
From the graph : S.S. = Ø 
(4) та=-2 » b=-4 > c=] 
„хо 46-9251 _ 22 16 
ge 2x-2 Zum 


25.5.={02,-22} 
Let f Q92-2X?-4x41 


EE 


~<. The vertex point is (— 1 +3) 


x |-3|-2|-1| 0 
al 
УЕ ЕТ 


г] 
Ez] 


Draw the curve and from the graph : 
S.S. = {0.2 »— 2.2} approximately. 


(1): 78=2 (1 +n) 
B B +4-78=0 (multiplying by 2) 
om 4n-156=0 +. (n-12)(n+13)=0 
=12 or п=- 13 (refused) 
2. no. of integers = 12 integers. 
(2) -: т =5 +n) 
$ i 171-0 (multiplying by 2) 
2 


2 +n-342=0 7 (n= 18) (n +19) 20 
18 or п=-19 (refused) 


^. no. of integers = 18 integers. 


(3): 253=2(1+n) 
2 
s ЕЕ + EB ~253=0 (multiplying by 2) 
1 +n-506 =0 
7. (n- 22) (n +23)=0 
=22 or n--23 (refused) 
2. no. of integers = 22 integers. 
(4) 


< 465 -$ü +n) 
2 

© = + 7 —465 =0 (multiplying by 2) 
5 


.n*n-930-0 
= n=30 or п=-31 


2. (0-30) (031) 20 
(refused) 
2. no. of integers = 30 integers. 


г X= 2 is one root of the equation. 
2 4-4а+2'-12=0 


ла -2а-4=0 
2 2=\4-3х1х-4 _ 22120 
eS 
a=1+75 or a=1-5 


f()=-3 
wf ()aaxt+bx-3 


2. с=-3 


* 7 3 is a root of the equation f (X) =0 


2 9a+3b-3=0 23а+ь=1 (1) 
эсу — is a root of the equation f (X) =0 
sla- lb-3= na-2b= 
ERG 2° 3=0 ла-26=12 (2) 


Solving the two equations (1) and (2): 


sbz-5 »a=2 


Answers of Exercise a 


Multiple choice questions 


(1)c (2)d (3)a (4)b 
(6)c (7)с (8)b (9)b 
(Ша (12) с (43)b  (14)b 
(16а — 7c asd  a9da 
Qnc — Q2d озь 24a 
(26)d 27e (28)4 Q9d 
(з1)ь (32)d (33b (34)с 
(36) с (37) а (38) (39b 
(4)c — (42a (43)c (44а 
(46b Ae 


| Second | Essay questions 
(1)6+1-122=18+1 
(2)4-201+252=-21-201 
(3)9-121+4Р+3+21=8-Ю} 


(5)а 
aoc 
üs5b 
(20) с 
(25)b 
(30) a 
(35) с 
(40) c 
(45) а 


co[ass] =[14+21+2] =о?=4=-4 


212 ng 
[a+] - [a -»] 
=(1+21+0)2-(1-21+ 0) 
= (212 -(-212=40-42 = лето 
з 
(6) [а-а] а 21+ 20 
=-320=-321 
(7)(1+62)) @+31+48) 
=-1(2+31-4)=2-31 


(4) 


(5) 


(9) 


Algebra , relations and functions 


(3+2 1) (2—1) _ 6+1- 


26 ,342i. 78+521 _784+52i_6 44; 
3-21 3+2: 9-4 13 

2-3% , 3-i 6-111+3Ё и; 
3+1 3-1 9р 10 
344i, 5+2i_ 154261487 _ 7 , 26; 
5-21 5+2: 25-42 29 25 


3+1 


3+1 
24—51 


2{з+2{21 +321 ө+вүві+12ї 


43-342: +32: 3-18 


5 
_ -6=\ 6 -4х2х5 -6+ 1-4 
е аат 
_-6= 141 
= 4 
== № 
2 +5! 


UNIT 


(2Х-3)+(3у+101=7+ 101 


Ш 
2 
uS 


2x-357 22х=10 
2 X=5 5 Зу+1=10 
.3у=9 лу=3 


(2) (2х-у)+(Х-2у)і=5+і 
42X-ys5 (1) » Х-2у=1 
Multiply (1) by -2: ..-4X+2y=-10 
adding (2) and (3): . -3X 
&Х=3 


(3) 3X4+Xi-2y+yiss 


~ (3Х-2у)+(Х+у)1=5 
/3Х-2у=5 (1) »X+y=0 
Multiply (2) by 2: 5. 2X+2y=0 
=5 


adding (1) and (3) : ~. 5 
и ХЕ! 

(4): х?-у*+(Х+у)ї=41 
/. Х+у=4 > х?-у?=0 
л (X+y)(X-y)=0 
^ A(X-y)=0 


(5)LHS.=- x 
2+1 


4-21 =Х+у! 4 5у=-2 
(6) LHS.= 
282i 54) 


a5+i=X+yi 


(2) 
(3) 


(2) 
(3) 


l-i Пе 


2 X зу are two conjugate numbers. 


81] 


tle 


[7] Ahmed's answer is the correct one because Karim 
expanded the expression (2 + 3 iy ina wrong way. 


Higher skills 


(1)c (2)a (3)d (4)d 
(5)d (6)a (7)b (8)a 
(9)с (10) с (LI) с ad 
(13) d 


Instructions to solve 8 : 
(1) 72 Lisa root of the equation : X? + 1 20 
ла2+1=0 sp 
E 12008 Ti 29 Tn pw. 1 
Similarly M5 =- | 
2 L784 м" = (1) +1) =-2 
(2) (1+ 1)2020 = [a +17]! = 2)” 
@ = 172920 – [а = DJ = = 24у°% 
=(2 3190 


20141090 =i” 


piek 
(4) (2 +i) ri 


1+1 


2- 
2. Conjugate of the number ( 
(5)x! «4e x'- 4f 2 (x-2i) (X+2i) 
(6) 2 (X*2)*4yiz3-4i 
Г. Х+2=3 
э4у=-4 


Algebra , relations and functions 


у 7i=(X+3i) (y-i)-9 
=Xy-Xi+3yi-3i7-9 


~. The smallest positive integer which make =Xy-Xi+3yi-6 
("= 1is4 =(Xy-6)+(-X+3y)i 
(8) -газБ эс dare positive consecutive integer 2 Ху-6=0 /. Ху=б 
и =а+1 s с=а+2 ›4=а+3 5-Х+3у=7 oo X=3y-7 
Ete see өр att tet yy лу(Зу-7)=6 2 3y'-Ty=6 
1+1+2 +1) 3y -7у-6=0 2000-3) (3у+2)=0 
1+i-1-i) зу=3 “X=2 
=i" x zero = zero огу=-3 ^ X=-9 


(9)ї+ e P eite cei 
zi-l-itle.gi 
(sum of each 4 consecutive terms = zero) 
2. The total sum = zero 

(10) CL) C P) +P) +i). i 
эу P) 0-1) = zero 
2. Product of 


(1+1) (zero) (1 P) (1+). (1+1) = zero 


(41) 5 ~ itis not necessary m = n 
E 
i^ *4* where К is an integer 
RS TS URES (а (2b (3) (4 (5)с 
- m-n is a multiple of 4 (6)a (7)с (8)с (9)b (10) b 
vag arh aftap anb a2)d 39b  (14c a5)d 
nmenz2ne4k (16) с (17) а (18)b (94 (20)а 
И - 29i Бы Qna Q2)b (23)d (404 (25) d 
Se Na de ce 094 Qna (оь ODd (30)а 
(12) a<b<0 (з1)ь (32)а (33) с (34) с (35) а 
г a +b are negative real numbers. (36)a (37) d (38b — (39c (40 
Фу abis a real number. ne una (43)d 


a с>0 2 <0 s ba»0 Essay questions 
„ЛЬ с-а) = с-Ба is an imaginary number. a 


аъ =2 216 =4 sYbe-ba=3i | (1) Discriminant = (-2 -4 x 1x52 -16«0 
s bc-baz-9 2 be-4=-9 ‚=. The two roots are complex and not real number. 
и =-5 (2) Discriminant = (- 10) -4 x 1 x25=0 

(13) -~ There is no order in the set of non real 2. The two roots are real and equal. 
complex number (3) Discriminant = (5) — 4 (— 1) (- 30) 2 - 95 <0 
2. The correct answer is (d) ^. The two roots are complex and not real numbers. 


[a 


UNIT 


(4) + X-11-X°+6X=0 
2 x7-7x411=0 
2. The discriminant = (- 7) 4x 1 x И =5>0 
7. The two roots are real and different. 


4 multiplying by (X— 1) 


ext-x-224x-4 л52-5Х+2=0 
2. The discriminant = (- 5} -4 x 1x 221720 
7. The two roots are real and different. 


(6) += 
Х+1 х-1 
› 2 
.X-X-X +X- >, så 
(Х+1)(Х-1) х?-1 
22x7=3x7-3 2 X?=3=0 


©. The discriminant = (0 —4 x 1 x-3=12>0 
-. The two roots are real and different. 


(7) (0-1) (X=7)=2 (X-3) (X-4) 


nLXÓ8X€722X'-1M X24 
2 X?-6xX+417=0 


2. The discriminant = (6) -4 x 1x 17=~32<0 


7. The two roots are complex and not real. 


2 [2-0] -4х1х(2к+1)=0 

ЛАК -8к+4-8к-4=0 

24k -16к=0 

2 4k(kK-4)=0 2 k=0 ог k=4 
^ The two roots are equal and each of them 


^. Atk =0 > then the two roots are equal and 
each of them = 1 


At k = 4 > then the two roots are equal and each 
of them =-3 


(4) -- The equation is : X7—(2k +6) X+(7k+9)=0 
+: The two roots are equal 
2. The discriminant = 0 
(2к+6)’-4х1х(7К+9) =0 
246 +24К+36-28К-36=0 


т The discriminant = (-37 -4x 2x22 -7 «0 


~. The two roots are complex and not real. 


x23. 


~. The two roots are : 


3= 7: 
4 


3+7 
4 


3- Tii 
> 


4 


( 


(2 


(3 


1) -- The two roots are equal 
-. The discriminant = 0 
E Exon их (2+1) =0 
i$ 8+. =9 » 
) -- The two roots are equal 
-. Discriminant = zero 
-nQke3y-Ax1xk' 20 
242 +12к+9-4Ю=0 


k=- 
Aki 


) -: The two roots are equal 
2. The discriminant = 0 


|. 8] 


2 4-4k=0 a 4k(k-1)=0 
А020 or k=1 
=: The two roots are equal and each of them 

E ТЕН PM 
2 Atk=0 
> then the two roots are equal and each of them = 3 
satk=1 


> then the two roots are equal and each of them = 4 


The discriminant = (- 2 п) —4 x (m— 1) x m 


-4m-4m^«4m-4m 
эё the equation has no real roots 


л4т<0 mE J-«e 50[ 


(1) >: The coefficients are rational numbers 


г. т<0 


sthe discriminant = (- 35 4 x 2«-2 
= 25 (a perfect square) 
7. The two roots are rational. 


* The algebraic check : 


72x'-3x-220 


2. The two roots are 2 or = (rational) 


(2) ++ One of the coefficients isn't a rational number 
2. The discriminant = (45) -4ж1х-5 

= 25 (a perfect square) 
^. The two roots are real and not rational number 
* The algebraic check : 
v xas х-5=0 


5 х=21521025 _ 5-15 or E 
5-15 -5-15 
pt EUIS 


i.e. They are real and not rational numbers 


^. The two roots аге: 


viXe64X'-x-29 
1 X?4X-3=0 
++ The coefficients are rational. 
7. The discriminant = (1° —4 x 1 x-3=13 
(not a perfect square) 
^. The two roots are real and not rational numbers 
The algebraic check : “ү 
2 


у Хх?%+х-3=0 
7. The two roots аге: iL) or — 


(3) 


ie. They are real and not rational. 


+ The coefficients are rational » 
—4xax(b-a)=b’-4ab+4a° 
= (6-2 а}? (а perfect square) 


discriminant = 


^. The two roots are rational. 


+; The coefficients are rational numbers 
^. The discriminant = (L- M) -4 x Lx -M 
=L?-2LM+M°+4LM 
=12+21.м + М? = (1, + М) (a perfect square) 
2. The two roots are rational. 


n e kX+k-1=0 
©. The coefficients are rational 
©. The discriminant = К? —4 x 1 x (k— 1) 
=к?-4К+4=(К-2)° 
(a perfect square) 


2. The two roots are rational 


- Algebra ‚ relations and functions 


72 The coefficients are rational 
> the discriminant = (- 2 а) —4 x 1 x (af — bô) 
=4a -4a 4b 24b = (2b (а perfect square) 


~. The two roots are rational. 


@ 


The discriminant = (2 a +3)" —4 x (а +2) x (a — 1) 
=4a°+12a+9-4 (а +a—2) 

=4a°4 1249-40 -4а+8=8а+ 17 
81+ 1720 


+: The two roots are real. 
naz- nac [42 ›=] 
+ The discriminant = (- 2 a)? — 4 (a? + 1) хай 


=4a -4a -4a 4 ah 


+: aŭ is positive for all values of a except zero 

д-4а ва negative number, 

7. The equation has no real roots for all the real 
values of a except zero. 


112) 

т (X-a) (X-b)=5 

n X?=(a+b)X+ab-S=0 

^ The discriminant = (a +b)? —4 x 1 x (ab—5) 
=a'+2ab+b’-4ab+20 
2a —2ab+b'+20 
-(a- b) +20 

is a positive quantity for all the real values of a » b 


7. The two roots are real and different. 


(13) 


The discriminant = (- a) -4 x (a — 1) x 1 
=а?-4а+4=(а-2)! 


7. (a—2)' > 0 for every value of a 


таг? 


2. The two roots are real and different. 


Higher skills 


(2)c 
(5)d 


(3)b 


Doa 


(4)d 


= 
= 
> 


Instructions to solve n 5 
(1) + The discriminant = (215) -4 (0 (1) 
=20-4=16 
^. The roots are real 
э 77 the coefficient of "X" is irrational number. 
^. The roots are real but irrational 
(2) +s (b -4ac) is not positive 
т. Either (b? —4 a c) is negative and so the roots 
of the equation are complex and conjugate or 
(5*-4а6) = zero 
+з. The roots are real and equal 
svarbocER 
^. The roots are complex and conjugate. 
(3) а+6+с=0 
2. The equation (- 2a) Х2-2ЪХ-2с=0 
can be written as :a X^ * b Х+с=0 
» the discriminant = b! —4 a c 
-(-a-c)-4ac 
=a .2acec/-4ac 
=? -2accl-(a- cy 
ovate д (а-с)%>0 
^. The roots of the equation are real different 
эт аз6 с Е 
=. The roots are rational different. 
(4)ex?^-4x-5-0 
discriminant : (4) -4 x 1x -5 236» 0 
^. The two roots are real and different. 
«үз x^ e[sx-120 
»discriminant : 5-413 x- 125443» 0 
^. The two roots are real and different. 
*х?-312х+4=0 
+ discriminant: (-32) -4х 1x4=2>0 
~. The two roots are real and different 
*3х?- 7 х+5=0 
э discriminant :7 -4х3х5=- 53 <0 


10] 


э 77 the coefficients are real number > 
discriminant is negative. 
~<. The two roots are non real conjugate 
complex numbers. 

(5) ^ The two roots are conjugate complex 
numbers. 
^. Discriminant <0 
А (-212) -4 х1ха=0 
л-4а5-8 
лає [2,=[ 


маг? 


= discriminant = (2 a) — 4 x 1 x (a? -! с?) 
24a 4a eap ac? 
=4(b'+c)20 

( for every real value of b » c) 

^. The two roots are real. 


=—+— 


"Жа X а 
®(Х+ау!-ах=0 
Х?ї+2ах+а'-аХх=0 
Ах? axes 


7. The discriminant = a” —4 x 1 xa! =-3a"<0 


for every a IR” ^. The two roots aren't real. 


EREB 
Multiple choice questions 


(1)d (2)a (3)c (4)d (5)d 
(6)c (7)b (8)c (9)c (10) b 
apnd аза (аза (19a (5с 
(16) a аа 8b (19d (20)с 
QUb (22)с (0с  Q4b (25)а 
(26) с (27) с (28) а Q9)c (30а 
(ЗПа (32а (33а (34)а (35)Ь 
(36) b (37b (38b  (39c  (40)b 
Dc (42b  (43c (44а  (45)c 
(46) c (47)a (48b — (49d  (50)b 


(EEE (Essay questions | 
ü 


(1) :3x?-23 Х+30=0 
2. The sum of the two roots =B 
> their product = 10 
(2) 1 4X°+25X+6=3X°-10X+8 
a X?435X-2=0 
у. The sum of the two roots = — 35 
s their product = — 2 


(3) Multiplying both sides by L.C.M. of 
denominators which is 2 X 


a x?42=3X = X?-3X+2=0 
2. The sum of the two roots = 3 
» their product = 2 
(4): (8X *2)(X- 1) (X 1) (X2) 
x!'-x-22x'43x42 
sn2xi-4Ax-420 
sx!-2x-220 
2. The sum of the two roots = 2 
> their product  — 2 


(5) (a=) X? + (1-a) x«a-120 
^. The sum of the two roots 
(абаж) а 


a-i a-l a=! 
» their product = 51.21 
(6) The sum of the two roots 
we 
VER a-b) 
2 2 2 
their produet = 222b b^ „ (а+ь)_ ayy 
a+b a+b 


The product of the two roots = — 
E e: 
uS 
S3x'«10x-820 
we X= orx=—4 


The sum of the two roots = 
NE e 


лс=8 


263 X-2) (X+4)=0 


Algebra , relations and functions 


22х?+3Х-5=0 
л (2X+5)(X-1)=0 


(1) +: The sum of the two roots = 6—2 
coefficient of X 


= 1 + the other root = 2 
7. The other root = 3 
72 The product of the two roots 


= the absolute term _ 4 
coefficient of X? 


/.-1х3=а ла=-3 


the absolute term. 
2) -- The product of the two roots = 
e жолдо coefficient of X? 


EX 
2 
^ 1% the other root = 3 2. The other root = 3 
77 The sum of the two roots 
„d at 
^ жч 


= coefficient of X _ > 
coefficient of X* 
2. (1 + i) + the other root = 2 


(3) +: The sum of the two roots 


2. The other root = 1- i 
2. The product of the two roots 


E the absolute term _ & 
coefficient of X? 
(+i) (=i 
2 1-i?=a ла=2 
4) *: The product of the two roots = Ше absolute term. 5 
e) coefficient of X? 


©. (241) x the other root = 5 
2. The other root = 2—1 


с coefficient of X 

coefficient of X? 
=-а 

л0+0)+0-0)=-а  - 


^. The sum of the two roots = 


(1) -: The sum of the two roots = Сос сіст of 2 
coefficient оѓ. 


л2+5=-а ла=-7 
*7 The product of the two roots 
= the absolute term _ |, 
coefficient of X^ 
22х5=Ь 25=10 


= 
= 
> 


(2) -- The product of the two roots = He absolute term 
coefficient of X? 
221 


а 


2-37-20 ла=1 

+: The sum of the two roots = — Efficient of X _ 
coefficient of X' 

А -34+7=b nb=4 


— coefficient of X _ 


(3) -: The sum of the two roots = = 27 
coefficient of X^ 


1 
а 


д = ла=2 
77 The product of the two roots 
_ the absolute term _ b 
~ coefficient of X? 2 
“b=-3 


(4) -- The sum of the two roots = — efficient of x 
coefficient of X^ 


= V3i+(-PBi)=-a ла=0 
77 The product of the two roots 
_ the absolute term ab 


coefficient of X^ 


2 f3ix(-YBi)=b 
15] 


(1) >: One of the two roots is the additive inverse of 
the other. 


Ak-120 “k=l 
(2) ~ One of the two roots is the multiplicative 
inverse of the other. 


Ak-22-4 k=-2 


(3) " One of the two roots is the multiplicative 
inverse of the other. 


nbz3 


n4ksk +4 
-(k-2)-0 
(4) 2x7-5 x4 


One of the two roots is the multiplicative 
inverse of the other. 
sg 222 


Let one of the two roots = L 
2. The other root 2 L+ 1 
2 L(2L4+1)=21 

д (2L+7)(L-3)=0 
vLAL-«0)2a 
52-95 or a=10 


i k=#2 


[8] 


(1) ++ The sum of the two roots = — Efficient of X 


coefficient of X? 


(2) -: The product of the two roots 


= the absolute term 
coefficient of X? 


;.3-К=5К-20 

2 6k=23 = 
(2) -~ The product of the two roots Е 

2 к-4=1 .К=5 
(3) 7 The sum of the two roots = 0 

/.3-К=0 “k=3 


(4) <> One of the two roots is the multiplicative 
inverse of the other 


л-3=к-4 aksi 


@ 


Let the two roots be L +2 L 


~. The sum of the two roots = 


Le EL Q) 

2. The product of the two roots = E *2k-3 
=212 (2) 

from (1) (2): 

. Ю+2к-3 — 

SETS 

sit _4(-2k+1 

ak +2к-з=4(#— +1) 

29K +18k-27=K-2k4+1 

2. 8k? 20k-28-0 22K +5k-7=0 

д (2k+7)(k-1)=0 n k=-35 or k=1 


@ 


Let the two roots be L +4 L 
7. The sum of the two roots = а = 5 L 


Algebra , relations and functions 


be i a а) 
athe product of the two roots=2a—4=4L* (2) 
from (1) > (2): 

22а-4=4(1 
22 -25а+50=0 
7 (а- 10) (2а-5)=0 


a) 22а-4= Җа 


@ 


77 The sum of the two roots = 


и а=За-6 ла=3 


"7 The product of the two roots = 


ЛЬ =+ү5 


Let the two roots be L +L? 
+ The sum of the two roots = L+ L°=6 
L'«L-620 


д (L+3)(L-2)=0 ^. L=-3orL=2 
^. The product of the two roots = L x L? = с 
ле=12 AtL=-3  лс=(-3)=-27 
AtL=2 estes 


14) 


Let the two roots be L s L? 

“+ The sum of the two roots = L +12 = a 
2412 +41-15=0 

д 010-3) (21.+5)=0 


Fie Bi at 

=з ог1. 2 

+s The product of the two roots = х= 
псы]? 


Let the two roots be L; 1- L 
7. The sum of the two roots = 
=4 


ee “т 

2 1+L= 5 .L 2 

+ The sum of the two roots = LL 15 3- 
‚1 а кл 

529 +2+1 ст а=7 


Let the two roots Бе L 512-2 

2. The sum of the two roots = L? +1,—2 = 10 

sp .L-1220 2. (L+4)(L-3)=0 
2 L=-4 orL=3 

7 The product of the two roots = L^ -2 L=c 
де=-56 or с=21 


(p 


Let the two roots be 2L +3 L 


(1) 
(2) 


^2 The product of the two roots = 
From (1) » (2): 


Let the two roots Бе 2 L +3 L 
2 The product of the two roots = 6 L? = i 


L= — (the negative solution is refuse) 
77 The sum of the two roots = 5 n 
abe PD y substitution by L= 1 


b=10 


20) 


Let the two roots be L + M 
-Ga-1) 


“ L+M= 
atl Р 
ЫМ „1-3а _ +1 
acl acl 
да 3220 


Let the two roots be L s+ +1 
+. The product of the two roots = 1. (++ 1) = 3 


(1) Let the two roots Бе L +2 L 
7. The sum of the two roots = 


дье” a) 
ЕЕ с 2 
э the product of the two roots = 2L (2) 
from (1) >(2): 
piany pisak 
“a Ma “a 9g 
^. That is the satisfying condition. 
(2) Let the two roots be L s L +3 
^. The sum of the two roots 
-b 
=1(°-3) (0 


» the product of the two roots = == 
From (1) › (2) : 


^. That is the satisfying condition. 


22 


*/ The sum of the two roots of the first equation = a + 4 


othe product of the two roots of the second 


equation = 5- 
ла -2а-8=0 
ла=4 ог а=-2 


p == 
ла+4= 2 
2. (а-4) (а+ 2) =0 


& 


Noura's answer is the correct because she put the 
equation on the form a x?+bX+ce=0 


Яо ось а 
Instructions to solve 8 : 


(4)c 


(1) “7 The coefficients are real numbers and one of 
the two roots is 2 i » then the other root is 2 i 


i-2i=zero 


> sum of the two roots 
э product of the two roots 22 i x (- 2 i) 
z-4x- 1-24 


and the discriminant < 0 


(2) b > care real numbers. 
2. If one of the roots is (3 + i) » then the other 
root (3 — i) and that is sufficient to find b and с 


(3) From the graph » the roots of the equation are 5 
and2 


-. The sum of the roots = 
s their product —= 10 


a 
4*2 «0023 


(4) 


220 
а 


X,<0<X, 


эхх 


>: Discriminant = (2a — 1) 12 (a—4) 
=4a—4a41- 12а+48 
240 - 16а+49 
=4 (а -41+4)+33 
=4(a-2) +33>0 
whatever the value of a 
2. This equation has two different roots and these roots 


have different signs if the product of the roots < 0 


‚а-4 
“> <0 


ла<4 


ла-4<0 
лаЕ]-= ›4[ 


Answers of Exercise à 
| First | Multiple choice questions 


(1)d (2)a (3)c (4)d 
(5)c (6)c (7)b (8)b 
(9)a (10) a anb a2)d 
(13) а (14) b (15) с (16) с 
(17) с (18) b (19) a (20) b 
Qid (22)b (23) а (24) с 
(25) с (26) b (27) с (28) а 
(29) с (30) b эь (32) с 
(33) а (34) 4 (35) а (36) с 


вене) 
[1] 


(1) + The sum of the two roots = 2 

» their product 2 — 8 

2. The equation is: X -2 Х-8=0 
(2) -~ The sum of the two roots = 14 

» their product = 49 

2. The equation is : X^ — 14 X449 20 
(3) >: The sum of the two roots =—7 

э their product = 0 

^. The equation is : х?+7х=0 
(4) ~ The sum of ће two roots = B 

э their product = 1 

~. The equation is : X°- 13 х+1=0 

ie.6X?-13X+6=0 


(5) ++ The sum of the two roots 
s their product = 
«<. The equation is :x? 
ie.25X*+40X-33=0 
(6) ~ The sum of the two roots = 373 
» their product = — 30 
2. The equation is : X? -3үз x30 20 
(7) *: The sum of the two roots = 14 
» their product = 29 
^. The equation is: X^— 14 x 429-0 


(8) + The sum of the two roots = 0 

э their product = 25 

2. The equation is : X^ +25 =0 
(9) ~ The sum of the two roots =2 

s their product = 10 

©. The equation is : X*-2.x+10=0 
(10) > The sum of the two roots = 6 

s their product = 17 

7. The equation is: X*-6 X+17=0 


(Ш) +; The sum of the two oos 3.3431 


s their product = 


2. The equation is : Х?+9=0 


Algebra , relations and functions 


(12) -~ The sum of the two roots 


7. The equation is : X^ 4 4-0 


(13) -- The sum of the two roots - 2a 
s their product = а? — b? 
7. The equation is: X? -2a X «a? - b! 20 
(14) >: The sum of the two roots 
= (a= b) (a+b) , (a-b) (a^ tab b?) 


a-b a +ab+b? 
=a+b+a-b=2a 


» their product = (a + b) (аЬ) =a" — b? 
7. The equation is: X^ -2a X «a^ - b^ - 0 


L+M=7] »>[_LM=5 
(1)LU7M+M?L=LM(L+M) 


(3) (L—2)(M-2)=LM-2(L+M)+4 
=5-14+4=-5 


(4)(L+5) (м+ т) =0м+2+ 1 


8 


L+M=4]; 
(OL +M? = 


(2) - (L- MP = (L« MP 
=40-4х2=8 
z. L-M=242 > where L>M 
(3) « Me (L« M) [IL MP -3LM] 


-4(16-6)-40 
(4) -- Lisa root for the equation : X^—4 X 4 2-0 
212-41+2=0 217 -46+7=5 


(5) "7 M is a root for the equation: X -4 Xx 4 2-0 
Е 4М+2=0 л2М?-8М+4=0 
8М+15= 1 


[15 


UNIT 


VLEMZ3SLM--S 

s let D s E be the two roots of the required equation 
~D=L-4:E=M-4 

« D+E=L-4+M—4=(L+M)-8 


=3-8=-5 
эОЕ= (1.- 4) (M-4)=LM-4(M+L)+16 
=-5-4(3)+16=-1 


2. The required equation is : X^4 5 X- 1=0 


L+M=3)LM= 


-1 


and let D +E be the two roots of the required equation 
“D=1-LsE=!1-M 
д D+E=1-L+1-M=2-(L+M) 
=2-5=-1 
=2 5 7 
0 Е= (1 - 1) (1- М) =1- (0+ М) +. М 


^. The required equation is : xt. i Х-5=0 
2х?+х-10=0 


i. 


L+M=35LM=-4 
»let D 5 E be the two roots of the required equation. 


2. The required equation is : X 
ie.4X?+3X-1=0 


ЗЕМ оме 4 

»let D » E be the two roots of the required equation 
20=212,Е=2м? 
nDeES2L 42M! =2 (12+ М?) 


let the two roots of the given equation be : L » M 
and the two roots of the required equation Бе: D > E 
л D=L+1,E=M+1 


5LsD-1 a) 
77 Lis one of the roots of the equation : 
х?-7х-9=0 л12-70-9=0 


+ from (D: 2. (D- 17 -7(D- 1)-950 
SD'-2D«1-7D47-920 

д D'-9p-1-20 

2. D is a root of the equation : 


X!-9X- 1-0 which is the required equation. 


let the two roots of the given equation be : L »M 


3 the two roots of the required equation be : D » E 
D=4L,E=4M ^L22D a) 
» 7 Lis one of the roots of the equation : 
4x'-12x«720 л412-121+7=0 
sfrom (1): 2.4 (2 0) – 12(2D) +7=0 
24D+7=0 


^ 1607 


^. D isa root of the equation : 16Х?-24х+7=0 
which is the required equation, 


let the two roots of the given equation be : L s М 
n L+M=-35LM=-5 


з let the two roots of the required equation be : D + E 

20=12,Е=М? 

д D+E=L?+M?=(L+My-2LM 
=9+10= 19 

»0Е= (12 М) (LM) =(-5)=25 

^. The required equation is : X^ — 19 X 25 =0 


=2[(L+My-2LM]=2[9-1]=4 
3DE=2L°x2M? 
=4(LMY=4x iod 
7. The required equation is : X°- 21 х+1=0 


ie.2x?-21X+2=0 


16 | 


s 253, 2211 
sLeMe3oLM--dl 
let the two roots of the required equation be : D «E. 


PE R увем 
рем Вет 


~. The required equation is : pena 3 xa 1= 


ie.2X°+13X+2=0 


B 


+ L+M=2sLM=— 
> let D » E be the two roots of the required equation 
oD=+.6=4 
L M? 
5 МЕ 08. 
*D+E=—>+—5 
DUM 
LM _ (L+My-2LM _ 4+8 _ 3 


» let the two roots of the required equation be : D » E. 


ре ga M 
ре Ет 

12 OM DM 
ре L 


LC M) [а + MY - 31M] 


two roots of the required. 


equation be D +E 
zs 1 ,в= КЫ 
аре р >В =2М+-- 


Algebra , relations and functions 


1 1 
^ = ae А == 
7 D+E=2L+ +2М+-- 


г. The required equation is : X^ — 


іе.5 X?-48 X-32=0 


@ 
vL+M=3;LM=-5 
э let the two roots of the required equation Бе: D +E 
nD2L'MSE-M'L 
nDeESL'MeM'L-LM (LM) 
5х3=-15 
SDE-UMxM'L 

= (LM) = (- 5) = 125 
7. The required equation is : X^ 15 X— 


16] 


<7 L+M=35LM= 
> let D > E be the two roots of the required equation 
20=6,Е=12+Мм? 
20+Е=6+12+м? 
=6+(1.+МУ-2ЕМ 
=6+9-2х5=5 
.0Е=6(12+м2 
=6[(L+My-2LM] 
-6(9-10)-—6 
©. The required equation is : X^ 5 X- 620 


@ 


+7 L+M=3>5LM=-1 

> let the two roots of the required equation Бе: D E 
2 D-23L-2MSE-2L-3M 

д D+E=5L-5M=5(L-M) 

эт (L=M)=(L+MY-4LM=9+4=13 
лм =з (where L> M) 

2 D+E=5(L-M)=5113 


125=0 


(6 Vei] [coute OW OL, walsdl | 17 


UNIT 


»DE=(3L-2M)(2L-3M) 
-26L-9LM-4LM«6M* 
=6(L°+M®-13LM 
=6[(L+M-2LM]-13LM 
-26(L«M) -25LM 
=6х9+25=79 

~. The required equation is: x?-SY13 X+79=0 


@ 


L+2+M+2=1 n L+M=7 
ave (L+2)(M+2)=3 

^ LM+2(L+M)+4=3 

ЛЕМ +2х7+4=3 ЛЕМ =-15 


7. The required equation is : X -7 X- 15 20 


@ 


V L+3 >M + З are the two roots of the given equation 


aL+3+M+3=5 SLEMz-I 
ov (L+3)(M+3)=11 ^ LM+3(L+M)=2 
“ LM+3(-1)=2 2 LM=5 


and let the two roots of the required equation be : D 5 E 
S D2L MSESM'L 
д О+В=12 М+М? 


=ЬМ (1.+М)=5(-0=-5 
»DE=L?M xM?’ L=(LM) =5' = 125 
2. The required equation is : Х?+5Х+ 125 20 


From (1) > (2): . L+M=3 

» let the two roots of the required equation be : D + E 
SA D=LM-7=1-7=-6 
>Е=6+М+3=3+3=6 

/. О+Е=0›,ОЕ=- 36 

2. The required equation is: X°-36=0 


с" 


[21 
vLSM-23LM--5 
> let the two roots of the required equation be : D ›Е 
л0р=12+М,.Е= М +1 
2 О+В=12 + М +М+Е 
=(L+M)'-2LM+(M+L) 
=4+10+2=16 
эРЕ= (12 +М) (M^ +1) 
=(ЕМУ +12 + M «LM 
=25-5+(1.+М) [(L« M? -3LM] 
=20+2 [22-3 х-5]=58 
г. The required equation is : X^ — 16 X 58 =0 


"- | 3L+3M_ 
“ттм”? ^—LM 12 
^ML24LM a) 
ug sLMel (2) 


From (1) » (2): M+L=4 
s let the two roots of the required equation Бе: D > E. 


< (L+M) [0 M -3LM] 
(LM) 
2 
= tlw stl s, 
К 
MUMS 
л. The required equation is : X^ —52 X+ 120 


23) 


let the two roots of the given equation be : L › M 
2 L+M= i a) 


1-с 


»LM= 71 (2) 

.-м= И (3) 

»by adding (1) » (3): > 2L= 48 L=3 

s substituting in (1) : 

M= acl 

=M= LM--d 
с=4 


a 


let the two roots of the first equation be L and M 
mE Curt „20406 
and let the two roots of the second equation be D «E 


. рв +7С9-4х2х3 _ #224 
Я = 5 ERI 


s" L-MzD-E 


» by squaring both sides 
290 -216-16+48с=0 
4957 +48с-232=0 


[25 


let the two roots of the first equation be 1. › M 

2 L-M=+1k7-8k 

» let the two roots of the second equation Бе: D » E 
л DE=k 

1% L-M=2DE ot] -8k=2k 
» by squaring both sides : 
sK-8ks4k 
“K(Gk+8)=0 


26) 


7 L3 M are the two roots of the given equation. 
D =6=3 = 

“L+M=4 5 „м 4 

s% L°+M°=7LM 
ДМ +2ЬМ=9ЕМ 


Gr 


лэк 48kK=0 


«.(L+M)=9LM 


+ L+M=8sLM=c 

2 LD? 4+M?=40 

2. 64-2с=40 

2 L+M=8sLM=12 

» let the two roots of the required equation be D + E 

S D=L?M4+M*L=LM(L+M),E=LM 

2 D+E=LM(L+M)+LM 
=12х8 + 12 = 108 

»>DE=LM(L+M)xLM=12x8x 12 = 1152 

©. The required equation is : X^— 108 X+ 1152 =0 


2 (L+M)-2LM=40 
6-212 


Algebra , relations and functions 


28] 


+ x7-4x-5=0 л 00-5) (х+1)=0 
Г. Х=5 or X=-1 
sv L>M ^L253M--1 


~. The two roots of the required equation аге: - 2 53 
2. The equation is : (X + 2) (X -3) 20 
Le. X?-x-620 


@ 

Yousef's answer is the correct because he used the 
two roots of the first equation to find the roots of 

the second equation s then he found the unknown 
equation. 


Higher skills 


ара (2)ь (3)b (4)b (5)с 
(6)d (7)d (8)d (9)c 
Instructions to solve & : 


(1) Let the roots of the equation (the rectangle 
dimensions) be L and M 
“ LM=I5S › 2(L4+M)=26 
2 L+M=13 
2. The quadratic equation is : X? - 13 X+15=0 
(2) ea +3a+1=0 > b +3+1=0 
^. a and b are the roots of the equation : 
х?+3Х+1=0 
з а= 1 
_ (а+Ь)#-2аЬ 
E ab 
Q.C9-20). 
a) 


7 


(3) 7 (X-a)(x-b)-k 
лох? —(atb)X+ab-k=0 
2 L+M=a+b s» LM=ab-k 
and soab=LM+k 
2. The quadratic equation whose roots are a » b 
is X (Le M) X4 LM ke 0 
д (X-L)(X-M)+k=0 
(4) 7 (L+M +4)? + (LM - 3) = zero 
^n L+M+4=0andsoL+M=-4 
and LM 3-0 and so LM = 3 


m 
= 
> 


x. To form quadratic equation whose roots are 
41.,4М 


The sum of the two roots 4 4+4 М 
=4(L+M)=4(-4)=- 16 
and their product 4 L x 4 M = 16 LM = 16 (3) 
=48 
-. The sufficient condition to form the equation 
is (b) 

(5) Omar made a mistake in the absolute term and 

the roots were 3 > 4 


^. The sum of the two roots is 7 


> г Khaled made a mistake in the coefficient of 
X and the roots of the equation were 2 +3 


2. The product of the two roots is 6 

^. The quadratic equation is : Х*-7х+6=0 
and its roots are 6 + 1 

(6 ) Let the roots of the equation be L > L +2 

^. The sum of the two roots (- b) = (2 L + 2) 

s their product с = eet 

sb -4с=(010+2) 40221) 

=412+814+4-417-81=4 
Another solution : 


Л -4с=4 


(7) >: The product of the roots = c and its prime 
^. The roots are c and 1 
5» 7 Their sum = b (where b is a prime) 
sAbzlec 
2 b scare two consecutive primes 

“b=3 5 c=2 

^ b-c= 1 (odd number) 


5b/-629-2- 7 (prime number) 
sb+c=3+2=5 (prime number) 
2. The answer is (d) 


(8) + Lis one of the roots of the equation. 
+ f(Ly=0 i 
se |L-M|>1 t4 
e f(L+ 1) S f (L—1) have always 
different signs. 
of (L+ lx f(L-1)<0 


a 


(9) -- L +M are the roots of the equation. 
“L+M=tan@ » LM--1 
^ (L+ M = (tan Ө)? 
^n 21M + M^ tan 8 
эт1Ё+М?=3 23+2(- = 0 
лат 8-1 ET TERI 
5170 <0 < 90° <. 110 =1 
20 = 45° 

А 22 м == 

(1) + L-M-2 = @.-МУ=4 
д (L+M)P-4LM=4 
„АЁ dag 220044 


лАБ-4ас=4а2 л -ас=а? 


л =а+ас=а(а+с) 


-2b 
(2) L+M=——sL-M=2 


» by adding : E 
501-8 
а 


let the two roots of the given equation be : L M 
2 L+M=—2 LM=£ 


2 L-M =2(14 м) s by squaring 


A (L- Mf =a Le T) 
A(M EL? 


му дем 


А Guys E Isi 


446; 
у. 4с a . b-4ac 46 
» а? а > ce x a ce 
= 
а 
де’ -дас)=4а b? 
Answers of Exercise 5 
Multiple choice questions 
(Dc (2)a (3)b (4)d (5)a 
(6)d  (7)a  (8)d (9)b (0b 


Algebra , relations and functions 


(jc (2b аза (4c (зс 
аба (176 да (9b (20)с 
оь (22)b оза (уь (25)с 
(26) First: d Second : с 

(27) First:d Second:c Third: a 

(28) b (29) a (30)b 30а (32)с 
(33) с (34) b (35)d  Q6b (37)b 


КОШ Essay questions 
£i 


(1) f Q9 =(X-2) (X 3) 
2. The roots of the equation : 
f(X)=0 are X225, X--3 


X |-œ = 
100 


ORO) 
• f is positive at XE R-[-3 +2] 
ef(xy=0 a ХЕ {-3,2} 
e f is negative at ХЕ ]-3 ›2[ 


(2) f 0) =(2X-3)? у. when f 0920 
sQx-ay-o 
vas4>0 
X |-® © 
Joo) e [ens 
о) 
ТЕРЕТ ё 3 
^ fisposiive v xE R- [3] 
(3)-fQ922x!«5x-7 
when f Q9 20 2 2x?4+5X-7=0 
д (2X+7)(X- 1) =0 or X=1 
& Oo 
X |-© T x 
Tie Ee 
© (0 


• The sign of f is the same as a (where a 2 27 0) 
thus f is positive at X € R- FH 1] 
*£0920 axe [-2 1) 


© The sign of f is negative at XE H “[ 
(4) vf =X? -4X43 


when f (x) 20 2х2-4х+3=0 


2 (X-1)(X-3)=0 2 X=1 or X23 


* The sign of f is the same as a (where a= 1 > 0) 

thus f is positive at X € R- [1 53] 

* (0 =0 a XE [153] 

* The sign of f is negative at ХЕ ]1 ›3[ 
(5) f OQ) =X?-8X+16 

when f (X)=0 2 X7-8X+416=0 

2 (5-4 =0 =4 


4 
X |= I = 
dO) e 


0) 


* The sign of f is the same as a (where a= 1 > 0) 
7. f is positive at x € R- {4} 
ef(xy=0 at X24 
(6) (0) =2х2-3Х+5 
2. The discriminant = —4 ac =(-3)-4х2х5 
=9-40=-31<0 
2. There's no real zeroes to the function. 


7. The equation has no real roots. 


г a (coefficient of X^) 22» 0 
X |-ю LJ 


^. f is positive V XE R 
(7) 109 =-Х?+4х-7 
7. The discriminant = — 12 <0 
2. There's no real zeroes to the function. 
2. The equation has no real roots. 
+: a (coefficient of X7) 2 — 1 «0 


X boo = 


л f is negative V X € R 

(8) 2 700)=9-4х° 
2Р00=0 at 4х2-9=0 
м (2X-3)(2X+3)=0 


рт 


UNIT 


r 09 =22?-3 x44 


-1|-4|0 | td] 1 fat} 2 |24 
| z 2 2 15 22 
ро [ә е [5 [3 [з 1а [6 [5] 
* f has sign as the same of a (where a=—4 <0) y 
thus f is negative at XER- E i 3] 
Е 5.3 
ef(X)-0 at xe {-3,3} 
e f is positive at ХЕ H z 
(9) у00=2хХ° af (X)=Oatx=0 
+: a (coefficient of X7) 22 » 0 x 
2 
x © y 
T EXST UTE: 
From the graph : f is positive V X € R 
2 f is positive V XE R- {0 
очаг По --х2+вх-15 
ғо -2х°-в [xac] 6 [7] 
(reo |-s]-s| o | 1 | o | -з|-8] 
E DEREK] р 
[оо -s|-s| o] 


From the graph › we get : 

e f is negative at X € ]-2 ›2[ 
*f0920 a ХЕ {-2,2} 

e f is positive а ХЕ R- [-2 52] 


—= 


From the graph › we get : 

*f0920 a ХЕ {3,5} 

e f is negative а X € R- [3 ›5] 

e f is positive а ХЕ J3 ›5[ 

7. The 5.5. of the equation : f (X) 20 is {3 +5} 


®roo=x?-9 
ЕЕЕ ЕЕЕ m 
[reo] o ]-5]-s]-o]-s|-s| e [7] 


Algebra , relations and functions 


у e f is negative а ХЕ [-3 .-12[0 ]32 ›5] 
1 Notice that : 3.2 ›- 1.2 are approximated values for 
В the roots of the equation related to the function. 


: ü 


(1)-fQ923-x 


E — fal ef (X)=0 when X=3 
\ Е 9 REST me • f is positive when3- X» 0 ie.X«3 
\ a 2. f is positive in the interval [- 1 »3[ 
\ 3 | e f is negative when 3 - X «0 ie.X>3 
\ я | ©. f is negative in the interval ]3 » 6) 
ШЫР (2) ]090=Х*-5Х-6 
2920, * The roots of the equation : X^ — 5 X-6=0 
T n (X+1)(X-6)=0 2 Х=-1 or X26 
NA 2 а 
я ЕЕ 
From the graph › we get : D (0 
e f is negative at XE ]-3 »3[ та=1>0 | 
100 =0 a ХЕ {-353} * f is positive when ХЕ [- 2 »8]-[- 1 ,6] 
e f is positive at XE ]3 »4[ ef (X)=0 when xE{-1 +6} 
Fa) e f is negative when ХЕ ]- 1 ›6[ 
РО)=-х?+2х+4 [8] 
(1) From the graph s we get : 
[x [-3[-2]-1] o | { |2 HE s | *f0020 м XE {-1,5} 
[гоо]-1]-4[1]]5]+]: |-4]-u] e f is negative at XER- [- 1 5] 
s e f is positivea XE ]- 1 »5[ 
3 (2) From the graph s we get : 
Y^ *f0920 at ХЕ (153] 
• f is positive at X € R- [1 +3] 


• f is negative at X € ]1 »3[ 


[9] 


] f(X)=X-3 ef(x)=0 at X=3 

4 e fis positive а Х>3 e f is negative a X< 3 
/ d \ 2 (X)=X?-5 X-6=(X-6)(X+1) 

È і X26 or X=-1 


eg(xy=0 a ХЕ{-1,6} 
e gis positive at X € R-[-1 56] 
e gis negativeat X € ]- 1 ›6[ 


From the graph › we get : 
ef (0 =0 at ХЕ (-12532) 
ef is positive at X € [- 12 ›32] 


The two functions are positive together at X > 6 


UNIT 


Л =Х-3 > f,(X)=0 at X=3 


@ 


X |= 
sool 


e f, is positive at X>3 

e f, is negative at X « 3 

fy(X)=544X-X? 

We find the two roots of the equation : 
-Х?+4х+5=0 

2 X?-4x-5=0 a (X-5)(X+1)=0 
~. The two roots of the equation are 5 5—1 


*f,0920 а ХЕ [-155] 
* f, is negative at XE R-[-1 55] 

e f, is positive at XE ]-1›5[ 

f, > fy are negative together at X€ ]- = ›- 1[ 


feosx!-s5x«e 
We get the two roots of the equation : X? —5 Х+6=0 
+. (X—2)(X-3)=0 2 X=2 or X23 


X |= ә 


6700 =0 when XE{2 53} 

* f is positive when ХЕ R- [2 53] 

e f is negative when ХЕ ]2 .3[ 
g0922x?-5x-18 

We get the two roots of the equation : 
2x'-5x-18-0 s QX-9)(x«2)20 
axed or X= 


X |-= 
BOO 


*209-0 when XE [-2 z 


e gis positive when ХЕ R-[-2, 2] 


e g is negative when x € ]-2 EHI 


= 


7. The two functions are both positive when : 
9 
XE Lo »-31U]2 E 
9 
Twsxe -[-2. 2] 
* The two functions are both negative when : 
xe p .s[ 


трет 

ла=2 > b=—k »c=k-3 

7. The discriminant = (— k)? — 4 x 2 x (k —3) 
=K-8k+24 

7. Investigate the sign of f : f (k) =k? - 8k +24 

72 The discriminant = (— 8) —4 x 1 x 24=-32<0 

2. The equation : К*-8К+24=0 

its two roots are not real numbers 


эсу the coefficient of К? > 0 

2. The sign of f is positive for all values of k ER 

7. The discriminant of the equation : 
2х?-КХ+К-3=0 (positive for all values XER) 
7. The two roots are real and different for all X € R 


(E) The answer of Amira is correct. 


fo9sxel в00=1-х? 
[x [-2]o]2] =) 
[гоо] -1]1]з) lol- o о EJ 


From the graph › we get : 


The two functions f and g are both positive in the 
interval |- 1 + 1[ 


@ 


(1)убд=-2х?°-2{2х-1 


Let f Q9 20 2. -2x?-242x-1=0 
2x7 4272x4+1=0 2.({2x+1) =0 
x= 


e f is negative when XE IR — 13i 
2 


(2) fF QQ=X+ (X4 DQX43)-4( 1 
=х+2х?+5Х+3-4Х-4+1 
=2х2+2Х=2х(х+1) 
~. The two roots of ће equation f (X) = 0 is 
X205X--1 


* f(X) =0 when XE {-1 +0} 
e f is positive when ХЕ R- ]- 1 > 0[ 


(1) From the graph : 
+ f is positive when ХЕ R- [-3 +2] 
ef (x)=0 when XE{-3 +2} 
• f is negative when ХЕ]-3 » 2[ 
To find the rule of the function : 
~ f (X)=a(X-2)(X+3) 
+: The curve passes through the point (0 »— 6) 
n-62ax-2X3 sasl 
00 = (0-2) (X43) =X? +X-6 
(2) From the graph : 
© f is negative when X € R-[-3 +0] 
e f (920 whenX€{-3 0] 
e f is positive when ХЄ]- 3 > 0[ 
"To find the rule of the function : 
vfO)sax(x43) 


Algebra , relations and functions 


=; The curve passes through the point (- 1 +2) 
л2=-а(-1+3) 
2 f 00=-X(X+3)=-X 


“asl 
-3x 


(3 ) From the graph : 
e f is positive when X € R- [155] 
*f 0020 when XE{1 +5} 
* f is negative when X € ]1 ›5[ 
w f (X)=a(X—1)(X-5) 
+; The curve passes through the point (3 »— 4) 
д-4=а(3-0(3-5) 
ла=1 
c.f (X)=(X— 00-5) = х?-6х+5 


Answers of Exercise B 


| First | Multiple choice questions 


1-4=ах2х-2 


(1) (2)с (3)d (4)c 
(5)d (6)d (7)с (8)b 
(9)d (10) c anc (12) а 
(13) a (14) b (15) b (16) c 
(7) с (18) a (19) d (20) с 
(21)c Qna (23) с (24) с 
(25) с (26) с (27)а (28) b 


EET Essay questions | 
o 


(1) FQ) =X? «2x-8 
2. (X+4)(X -2)=0 
тахо 


let X^«2x-820 
“X=-4 or X=2 


= 2) 

x |= 

007+ +++ 
(о 


= 


д f is positive when ХЕ R- [-4 »2] 
^ SS.=R-[-4 52] 
(2) f =х?-5х-6 
д (X41) (X-6)=0 


sa>d 


letx*-5X-6=0 
2Х=-1 or X=6 


7. f is negative when X€ ]- 1 5 6[ 
4 SS.2]-156[ 


= 1 


(7) 00 =4-х? 


—= 


(3) 700 =х*-х-2 
д (X+ 1) (X-2)=0 
va-»0 


let x?-x-2-0 


е 


2 f is negative when XE R- ]- 1 + 2[ 
> f (X)=0 when XE{-1 +2} 
= SS.=[-1 32] 
(4) f QQ =4-3X-Xx? 
2 Х?+3Х-4=0 


let4-3x-x7=0 
л (X+4) (X= 1)=0 


“X=-4 or X=1 


-. f is positive when ХЕ ]-4 > Ц 
»f()=0 
^ SS.=[-451] 
(5) 70) =5х-х?-6 
2 X?7-5X+6=0 


when XE {-4 51} 


let 5 X-x?-6=0 


2. (X—2)(X-3)=0 
“X=2 or X=3 


та<0 


5) 


0) 
7. f is negative when X € R- [2 53] 
2. SS.-R-[2 53] 
(6) f(X)=X*-1 
^ (X41) (X-D)=0 
у а>0 


letx?-1=0 


“X=-1 or X=1 


2. f is negative when ХЕ ]- 1 + 1[ 


of ()=0 when ХЕ {-1 51} 


let4—xX?=0 
2. (2+X)(2-X)=0 


АХ=-2 or X=2 
7a«0 


“X=-1 or X22 


(10) 7 Q92 X^-8x« 16 


Э 2 
х -æ = 
Joo) ---3****€---- 


n с 

~. f is negative when X € R-[-2 52] 
^ SS.=R-[-2 2] 
(8) f (=X? -4x44 
2-2 =0 


та>о 


let X*-4x4+4=0 
АХ=2 


7. f is positive when ХЕ R- {2} 
sf (X)=0 when Х=2 


(9) f (0) =6X-X?-9 
2 X7-6X4+9=0 


255.=В 
let6x-x?-9-20 
= (x-3 =0 


7. f is negative when XE R- [3] 
^ SS.=R- {3} 


lex? -8X 1620 
-nX-4 


zQX-4y 


sarod 


=0 


(a) 


PE e ee 
RISES AILE 


0) 


7. f is positive when X € R- {4} 


255.=0 
1) f Q9 2-x^- 10 x-25 


2 X?74+10X425=0 
2 х=-5 


lt - X^-10x-2520 
д (+5 =0 


x 
foo! 


2 fis negative when XE R-{-5} 
210 =0 


when Х=—5 


2 SS.={-5} 


let2x-x?=0 
2Х=0 or X22 


a2f0922x-x? 
= X(2-X)=0 
va«0 


- Algebra , relations and functions 


sf (X) =0 when ХЕ {= з} 


(4) Х?=6х-9 sxi-6x4920 
x =: дїод=х?-6х+9 шх?-6х+9=0 
© © 2-3 =0 5х=3 
7. f is negative when ХЕ R- [0 52] тахо Е 
sS EE @) 
.85.=Е-[0,2] A = T. us 
e Jo ett 
: © 
(1) 7 X^«5X«-4 nXÓ5Xe4«0 
дуод=х?+5х+4 lax e5Xe4-0 2. f is positive when ХЕ R- [3] 2. SS.=R 
nA XeD20 X=-4 or X=-1 | (5) :3-2xzX* 2 x?+2X-350 


5 а>0 


з) €) 
X b» I = 
Е ксы A КҮТТҮ ШҮ 

(0) (0) 

у. f is negative when ХЕ ]-4,-1[ 
5.8.=]-4,-1[ 
v5X +12X244 
2 5X? +12X-4420 
a РО)=5 х+12х-44 
115 Х2+12Х-44=0 
a (5 х+22)(х-2)=0 = 
тахо 


fo 4 


(о) @) 


. f is positive when ХЕ R- [22.2] 


5 
sf 0020 when XE {22.2} 
-22 

E »2[ 
(3) v 3X?°s11X+4 
of (X)=3X7-11X-4 
let 3x?- 11 x-420 
a (BX+1)(X-4)=0 
va»0 


255.=8- | 


2 3X?-11X-450 


2 f is negative when XE | P 4[ 


let X^«2x-320 
3 or X=1 


д род=х?+2х-3 
2. (X+3)(X-1)=0 
у а>0 


© 


г. f is negative when XE]-3 > 1[ 
УРО) =0 when XE {-3>1} 
= sS.=[-3>1] 

(6). 7X+15s2X 
д ]00=2Х?°-7х-15 


л2ҳ2-7х-1520 
7х-15=0 
or X=5 


let 2 ^ 


va>0 


2 f is positive when X ER — [3 5] 

+f од=о when xE [355] 

E sexe} a E 
(7) 7 х2+5=1 nx e4s0 

a fx? let x?’+4=0 

г. The discriminant = b^ — 4 ac 

=0-4х1х4=-16<0 

-. The equation has no real roots. 

тахо 2 f is positive Y ХЕ R 
255.=0 


Гат 


UNIT 


(8)--x!-7«2 .-x?-9«0 д Ио =2х?+х let 2x7 +XxX=0 
SX 920 ®]00=х?+9 A X(2X+1)=0 
let x?+9=0 тахо 
^ The discriminant = b? — 4 ac + 
=0-4x1x9=-36<0 кокк ттт 
~. The equation has no real roots. 
yard + f is positive УХЕ R 7 f is negative at x & |=! so[ 
235.=В » 2 
(9) (29 2х?-4х+459 азга] cuf 
2х?-4Х-5=0 n fo9=x?-4x-5 | (13) (5+3) < 10-3 (X43) 
let X?-4x-5-0 2 XP46X49<1-3K х?+9х+&<0 
a (X-5)(X+1)=0 2X=5 or X=-1 (0 =х?+9Х+8 Lex'«9xag8-0 
тахо л (X+8)(X+1)=0 = X=-8 or X=-1 
a 5 та>0 
X |-= © 
foo] *** 


7. f is positive when XER- [- 1 55] 
>f (X)=0 when XE {-1 +5} 
2 SS.-R-]-155[ 
(10) © (x-2) s-5 лх?-4Х+45-5 


7. f is negative at ХЕ |-8 5-11 
88. #[-8з-1[ 

@425-2х5х? nXU2X-520 
of QQ=X?+2X-5 lax?e2x-5-0 


2 X?-4x4950 
-2+{(0Й-4х1х-5_- 
AfQO-X'-Ax*9 їах?-4х+9=0 ЕЕ iuge 
7. The discriminant b &х=-1+{6 or x--1-16 
-(-4y-Ax1x9--20«0 ease 
7. The equation has no real roots. g 
тахо +: f is positive V X € R х |= T = 
255.=0 а e 
А o © 

T 2- 2Xh2x- 

ШЕ LOE). 3=0 ож 3<0 x Fisposive when xe R- [-1-V6>-1 +18] 
ЗРО) = Х7+2х-3 ltx^«2x-3-0 A {6 16 
L3) X-1-0 хе or X=1 '/09=оахЄ {-1-{6,-1+{в} 
cach 588. =R-]-1-Y6 1-46 [ 

X | = 8 E. 
ILIZ foo- -5Х+6 
© Let x*-5xX+6=0 
2 f is negative at ХЕ ]-3 5 1[ 2 (X—2)(X-3)=0 5 X=2orx=3 
of (X)=0 when XE {-3 51} та>0 
3 
X jx А x 

(12) (X 2 + (X 1) (X-4) «0 то — 

SX RAXEARX-3Xx-4«0 ( © 
&2х2+х<0 7. f is positive when XER- [2,3] 


—= 


Algebra , relations and functions 


of (X)=O0atxE{2 +3} From the graph : 
» f is negative when ХЕ]? ›3[ (1) The S.S. of the equality f (X)=0 is (- 1 +3} 
25.5.= ]2,3[ (2) The S.S. of the inequality f (X) =0 в ®- ]- 1 »3[ 


(3) The S.S. of the inequality f (Х) > 0 is ]-153[ 


2 
f(X)22X *7X-15 F Nours answer is the correct. 
Let2x?+7X-15=0 
#@х-3)(х+5)=0 


м а>0 
Ы Higher skills 


[8] Eslam's answer is the correct because 5.5. =R 


PES Ome (2)d (3)d (4)b 
i (5)a (6)с (7)с (8)b 
2 f is positive when XER- [-5 3] (9)c (10) c ane 2)c 
Го =омхЕ{-5,3} (13) с (14) с 
» f is negative when x&]- 5 3l Instructions to solve 
v2X'e7Xs15 2 2X7 4+7X-15.50 | (1) F(X) =X7-7X412 
+ 88.=[-5 54] sLet X?-7 X 1220 
2. (X-3)(X-4)=0 
100=х?+4 4&X23 or X24 
»Let X? «420 © © 
x | © 
^. discriminant =—4х1х4=-16<0 foe 
2. The equation has no real roots ( 
>: а>0 ~ f is positive for all 7. S.S. of the equation 
xER f (X)=0is {3 4} 
7. S.S. of the inequality = Ø 3 S.S. of the inequality f (X) » 0 is R- [3 +4] 


3 S.S. of the inequality f (X) <0 is ]3 »4[ 


^. The wrong choise is (d) 


(Bs co=- x? 42x43 


[ x |-2|-1| o NE 
[оо |5 [0 


B hed 
| | (2) The function related to the inequality is 
0 
f:fesix-2Gx-0 
> Put (X-2) (3 X-1)=0 


has =i 
AXz22 or X 3 


к " =[1 

^. The solution set = [4 E 2] 

2. The sum of integers belong to the solution set 
isl +2=3 


E 


= 
= 
5 = Е: 


(3) (x43 <4 (x4 17 
2 XPHOX4I<4 XERXES 
3X? «2X-5» zero 
The function related to the inequality is 
fifQoesxleax-s 


Put3Xx^42x-5-0 


/. (3Х+5) (X - 1) = zero 
охе) or X=1 
2. The solution set of the inequality =R- E 1] 
Ф. L 
х |= T | = 
Я CETT. ETT 


о) 0) 


(4) 77 L > M are the roots of the equation 
ax?+bX+ce=0sa>0 
Let f (X)=aXxX?*+bX+e 


L M) 
X [em = 
КЕТТ СЕРР гете 
С 0) 


^. The solution set of the inequality = ]L » M[ 


(5) +: The discriminant is negative »a < 0 
^. The function related to the inequality lies 
below X-axis (negative) 
г. The solution set of the inequality =R 
(6) */ The equation has two real roots 


^. Discriminant = 0 
2-27 -4(2)(-5)=0 | 


^ (k-2) 2-40 x № m 
is satisfied for all ` ] uU 
values of k ER y: (1) 


э 77 each of the two roots is greater than — 1 

2. (coefficient of X?) x f (- 1)» 0 
4«2(2-(k-2)-5)»0 o 2(-k-1)>0 
г. -К-1>0 ok<-1 (2) 
From (1) » (2): 

ak<-l 


30 | 


(7 ) ^ The roots of the equation are real 

7. The discriminant = 0 

л (2-4 +К-5)=0 

ак AK 4k e 2020 

240520 -ks5 a) 
~ the two roots less than 5 


nf6)0 2 25-10k+K +k-5>0 
4 3) 
К -œ I © 
LTTE Seer reins 
o 0 
K-9k+20>0 


n (k-5)(k-4)>0 -.kem-[455] (2) 
rom (1) › (2) : 2. KE ]-0 »4[ 


(8) +: The roots of the equation are not real 


7. The discriminant < zero 
^ k=) (1) (1) <0 

+ the equation related to the inequality is 
K-4=0 


SK -4«0 


=4 k=2 or k=-2 
+ a> zero 
-à 2 
к |-= T = 
101+ ++ 4 


o D 


2. The solution of the inequality is :— 2 <k «2 

(9):X/^-4sx«k — sX'-x-4-ks0 
э 72 the solution set of the inequality is [- 2 »3] 
^. The roots of the related equation аге: —2 53 
20620 -(-2)-4-к=0 


(10) х?-10<ьх 2X? =bx-10<0 
> `7 the solution set of the inequality is ]- 2 5 5[ 
2. The roots of the equation related to the 
inequality are —2 +5 
ль=-2+5 лъ=3 
(11) -: Only one of the two roots of the equation lies 
in the interval ]1 5 2[ 
© FU) xf (2)<0 
^ (1=b+3)(4-2b+3)<0 
n (4—b)(7-2b) <0 


best ›4[ 


(12) The function related to the inequality is 
fi f ()=xX?-x-2 
эршх?-х-2=0 


и. (Х-2)(Х+0=0 2 X=2 


та>0 
ті 2 
X Бә = 
ГЕ ТТИ 
° ° 
р,=[-1,2] 


+ the function related to the inequality is 
fif =x? +xX-2 
уршх?+х-2=0 


2 (X+2)(X-1)=0 2 X=-2 or X=1 


s% а>0 
#2 1 
et 
Колы 
° ° 
* D,2[-2:1] 


^ DD, 2[- 151] 

(13) + L > M are the roots of the equation : 
ах? +аХ+а+2=0 
s the function related to the equation is 


РО) =ах*+аХ+а+2 


2. f (L)= f (M)=0 

Ifa>0+2E]L »M[ | 
д 2) <0 2. (2Уа+2а+а+2<0 
2 7а+2<0 + <= (refused) 


and ifa«0 :2€]L >M[ 


= f(2)>0 2 7at2>0 
ward <а < zero 


(14) -: The two roots of the equation belong о ће | ^ 


interval ]- 1 + i[ 


s[c2*-30)q) 
ae 


24) 
.24(a-16m«s8 — -'[4-16m«6 
2-4s-l6m«32 | 


.0s4-16m«36 


&-2<т5 


+ | 


Algebra , relations and functions 


а 
~ 10>Х?+2Х-5=3 

2 x?42X-5<10 2 X742xX-15<0 
nfOosX «2X-15 ltx'«2x-1520 
л (X+5)(X-3)=0 1 Х=-5 or X=3 
ard 


7. f is negative t ХЕ]-5 ,3[ 
25.5.= ]-5 53[ 

1X? 42X-S23 
of (X)=xX?4+2X-8 
2. (X+4)(X-2)=0 
та>б 


a) 
SX .2x-820 
let x^ «2x-820 
sX2-4 or X22 


©. f is positive at XE R- [-4 » 2] 


| feos0oaxel[-4:2] 


+ SS. 2 R- ]-4 »2[ (2) 


From (1) +(2) : 


7. The S.S. of the inequality : 
10»X?«2x-5232]-5.-4]U [2 ›3[ 


| Answers of Life Applications on Unit One 


By substituting in the relation : 
S=ut—4.90 »whereS = 29.4 т 
and u = 24.5 m/sec. 
4=2451-490 
—51+6=0 


2sec. or 1 = 3 sec. 


=51-0 
~ 1-2) (1-3) =0 


Explanation of getting of two answers : 


| The missile reaches a height of 29.4 m. 


after 2 seconds + then it continues / 
moving up untill it reaches the 


maximum height » then it returns 2 
to the same height after 3 seconds Poinof ® 
projection ч, 


from the moment of projection. 


UNIT 


32 | 


By substituting in the relation : 
S=-49P4+35t+10 
where S = 10 m. 

2 -49P435t=0 
5491235 wheret #0 


72 The present area of land = 9 x 6 = 54 m? 


2 10=-492+351+10 
2492 =3.51 


2. The area of the land after doubling the area 
=2х 54 = 108 m? 

Let the increase in the land = Х т. 

= (X+6)(X+9)=108 <. X?°+ 15 X+54= 108 

XP HISX-S4=0 (х-3у(Х+18)=0 

2 X=3 or X=- 18 "refused" 

«<. The increase magnitude = 3 m. 


(1) 7-16 +80t4+20=0 
ла=-16 > b=80 5 c=20 


— 80 +76400 + 1280 _-80+ 7680 


-32 -32 
5.24 sec. or t« —0.24 (refused) 
^. The ball will reach the ground after 5.24 sec. 


approximately 

(2) Calculate the coordinates of the vertex of the 
curve to know the maximum height that the ball 
can reach. 


д imalat zb у} _ 

z Vertex point = ( => #158) =05 > 120) 
i.e. Maximum height the ball reached to is 120 ft. 
» during 2.5 sec. 
So + it will not reach the height 130 ft. 


a 
(1) Atn=0 
(2)Atn=10 

^ Z=(10) + 1.2 x 10 +91 = 203 million. 
(3)AtZ=334 2. 334 =п+12п+91 

on + 1.2n—243=0 

pele Vita 1243 

-nz15 or n=—162 (refused) 
Population reaches 334 millions after 15 years 
ie. In year 2028 


^. Z=91 million. 


Total current intensity 24—2 i + $x3i 
2+1 


_ 4-202+0+6+31 
Е 2+1 


235-10i 


The intensity of the current passing through the other 
resistance 


=6+4i- 
NES 
4-i 
= 11+101 4i 511+ 0? 
a = 4+1 — 16 
= cud 1 = (2+3) Ampere, 


(1) 7 f (n) 12 n -96 n +480 
7. The discriminant = b^ — 4 ac 
=(—96)°—4 x 12 x 480 
=~ 13824 «0 
7. The two roots are not real. 


эг a=12>0 


2. f is positive for all values n Е R 
(2) In the year 1990 : п=0 1. f (0) = 480 
-. The mine production = 480 thousands ounces. 
e In the year 2005 : n = 15 
F (15) = 12 x (15) —96 x 15 + 480 = 1470 
7. The mine production = 1740 thousands ounces. 
(3) -: ў (п) =2016 12m 96 n +480 = 2016 
+. 1202-96 п- 1536 =0 
-m-8n-128-0  -(n-16)(n48)-0 
лп=16 or n--8 (refused) 
2. The required year is 2006 


ide Answers of “Unit Two” 


Answers of Exercise 
| First | Multiple choice questions 


(1)b (2)d (3)c (4)c 
(5)c (6)d (7)b (8)b 
(9)a (10) b ас a2)d 
(13) с (14) b (15) с (16) с 
(17) (18) с (19) с (20) 
(21) с (22) с 


FEET Essay suestions 
@ 


(1) The directed angle isn't in standard position + 
because the vertex angle isn’t the origin point. 


( 2) The directed angle isn't in standard position > 
because its initial side doesn’t lie on OX 

(3 ) The directed angle is in standard position. 

(4) The directed angle is in standard position. 

(5) The directed angle isn't in standard position > 
because the vertex angle isn’t the origin point. 


( 6 ) The directed angle isn't in standard position » 
because its initial side doesn't lie on OX 


(7) The directed angle is in standard position. 


(8) The directed angle isn't in standard position 
because its initial side doesn't lie on OX 


(9 ) The directed angle is in standard position. 


(1)-306* (2)270* (3)225* 

RU (5) 245° (6) 69° 20 
y y 
PASE 

a) X ] (2)95— eX 


| 
(з) © | х (4х Де + 
А 


Trigonometry 


(1) first 


(4 ) second 


(2) third 


(5) second 


(3) fourth 
(6) first 


(7 ) quadrantal ( 8 ) quadrantal 


a 

(1) 304° > fourth 
(3) 145° › second 
(5) 55° > first 
(7) 40° 13 ^ first 


(2) 240° » third 
(4) 220° » third 
(6) 210° » third 
(8) 129° 45 „ second 


(1)=277° 
(4)-96* 


(2)-224* 
(5)- 116° 


(3)-270* 
(6)-10* 


(1)400* ,—320* 
(3) 235° ,- 485* 
(5) 180° ,—540* 


(2) 510° ,—210° 
(4) 120° , – 600° 


©} Ziad's answer is the correct answer. 


Higher skills 


(3)с 


(1)d 
(5)d 


(2)c 


Instructions to solve : 
(ry 
2 В =А + 360° п 


(4)d 


А and B are equivalent angles. 
~ B+C=A+C + 360° п 


7. (В + С) › (А + C) are measures of two 


equivalent angles. 


›В-С=А-С=360° п 


7. (B-C) › (А- C) are measures of two 


equivalent angles. 
› СВ = СА + 360° Cn 


› CEZ 


(тт зенә ду [ coutel oui otav; walsdl | 33 


UNIT 


2. (СВ) › (CA) are also measures of two 


equivalent angles. 

л. The answer is (d) 
(2) А=-А +360° n 

Putn=1: А=-А+360° 

x3 360* А = 180° 
3) (3 х- 5)° = (3 у – 5)° + 360° 

23 Х-3у= 360° = 120° 
(4) (8 + 20°) = (20 – 8 Ө)° + 360° 

790 = 360° 290 = 40° 


(5) The terminal side passes through the point (- 1 +0) 
^. The given directed angle is a quadrantal 
~. The answer is (d) 


‘Answers of Exercise 8 
[ШЕ Mais chien questions) 


(1)b (2)c (3)a (4)d 
(5)d (6)b (7)а (8)а 
(9)c (10) а (1) b (12) b 
(13) b (14) b (15) b (16) b 
(17) с (18) а (19) b (20) с 
{21 с (22) с (23) с (24) d 
Q5)d 


TT Essay questions ) 
т 


pd ло ДК 
a= xe хте 
(1) 0 = BE ix 
80° 4 
i, 
2 
E 


gx хт 


(1) 04 = 58° x z= 101 


=56.6° ee jmd 
(2) 6°“ = 56.6° x тс. = 0.988 


(3) 8"! = 37° 13 x 7 e 0,650" 
tdi nidis. ay 2018" 


(5) 0™ = 257° 54 ie 


(6) = 160 50.48 хт эло 
хе = 07 х 180 
(1))x*- 4L i x 180° = 132° 


а нчи 


(3) x° «049 x 180 = 28° 4 30 


(4) x° =~ 1.67 x 82 — 95 413 
л 


(5) х*=227 х ЇЙ” = 130° 3 at 


HE 


X°=12x =68° 45 18 
TNI 

T #35 

^. сыйы Ж” 35 30 


=F x 180° = 60 


Joi. 5 
п T 


(4) 0“ = 


Ре 
298° 13 17 


(3) 0" = 139° x 


(4) 75 = 78° 36 28 x xe sir" 
orm 4392 5) ст 


(1) l=0™ хг= 16x 12.5 = 20 cm. 
(2) l=0™ xr2 243 x 20 = 48.6 cm. 
(3)(= Ө" x r= 67° 40 x S ay x 75 =8.9 ст. 


(4) (=0™ хг= 104° 58 


= 27.5 ст. 


Ba 


+: The measure of the inscribed angle = 45° 


2. The measure of the central angle subtended by the 
same arc = 2 x 45° = 90' 


— Tngonomertry 


@ 


-. The measure of the third angle 
= 180° — (45° + 60°) = 75° 
г. The radian measure = 75° x we 2x 


11 
6 
180° 

22 

ES 
2. The degree measure to the fourth angle 


= 360° — (105° + 140° + 45°) = 70° 


24 22 ° 
29 equivalent 9° *722 140 


2 за 


2 The radian measure = 70° x 1. = (11) 


a 


Let the measures of the two angles be X » y » X° > y* 


XP +у° = 70° a) 
yt = $x 180° = 36° (2) 
бу adding (3 )« 22 X= 106° 
2 X°=53° 

axing x = ра 

у° = 70° — 53° = 17° 


UNIT 


B 


The area of A AMB = 1. xAM x BM 


> AM=BM=r 217 =32 
ДР = 64 /. Г= 8 ст. 
<. Length of AB = 90° x 8 = 12.57 cm. 


mex 
^. The perimeter of the shaded part 
=8+8+ 12.57 = 28.57 cm. 


D эң 1 
ar. z 
Const. : Draw MZ a 
10 ) 
m(Z ZMX) = 20° / 
„= 


В Я =20° x 2x 9= 
^. length of XZ = 20° x 180° * 9 = 3.14 cm. 


Const. : Draw AM. 
Proof : © AB s AC 


are two tangents 


to the circle М. 

МВ. АВ,МС- АС 
x. m (4 M) = 360° — (90° + 90° + 60°) = 120° 

^. m (reflex М) = 360° — 120° = 240° 

у AM bisects Z A < m(Z ВАМ) = 30° 
д MB= + АМ 

У МВ=г  лАМ=?г 

In A ABM is right-angled at В 


Quy =r + (12)? 3 = 144 
a P=48 лге 4З cm. 
2. Length of greater BC = 240° d x413-29 cm. 
D c 
Z C is right. САХ 
2 AB is a diameter. ы тайн. x 


21 =12ст. 
v L Cis right :BC- 1 AB 
»m(Z A) 230 «m (2 B) = 60° 


Draw MC + where M is the centre of the circle and 
the midpoint of AB 


—= 


^ m(Z BMC)22m(Z A) = 60° 
m(Z АМС) =2щ (0 В) = 120° 
д BC is opposite to the central angle of measure 60° 


г. Length of BC = 60° x -Æ x 12 = 12.6 cm. 


т 
-- AC is opposite to the central angle of measure 120° 
©. The length of AG = 120° x y x 12 =25.1 cm. 
-: AB is opposite to central angle of measure 180° 
2 Length = (half the circumference) 

= 180° x 2 
m (Z BMC) - 2 m (Z A) = 120° 
2 Length of BC 


2377 cm. 


= 120° x JL. = 
= 120 x 1805 * 755 = 15.7 em. 


m (4 АМС) -2m(Z В) = 108° 


^. Length of AC = 108° x Lx 7.5= 


180° 
у m (4 AMB) = 360° ~ (120° + 108°) = 132° 


1. Length of AB = 132° x 0 


ü 


(1)b 
(5)ь (6)c (7)с 
(9)b (0b (шь 
Instructions to solve $3 : 


14.1 em. 


52173 ст. 


(2)d (4)c 


(8)b 


(3)b 


(1) The length of the arc = Ө" r= xTxl4 


Iz: 
180° 
ET 


em. 


^. The circumference of the circle = 28 zx 


(2) -- 5 < the length of arc AB «6 
i-i 10«6 
.286* А 
5<195Х<6 286° <Х<344 
(3) ~ The ratio оңор measures of angles of the 


quadrilateral =5:4:9:6 


= 5X+4X+9X+6X=360° 

2 24 X=360° X= 15° 

2. Measure of the smallest angle in the 
quadrilateral = 4 x 15° = 60° 


° л 
» in radian measure = 60° x -© = 


180° 3 
( 4) Number of hours between the minute hand and 
hour hand at half past two = 3.5 hours. 


^. The a between the minute hand and hour 


25 х2л= рл 


hand = ne 


x 


* 780° 3 
Let the radius length of its circle be r, 


(5) The radian measure of 60° = 


+. The are length = r, x 


uS 
+ the radian measure of 80° = 80° x 1887 9 л 
Let the radius length of its circle be г, 
2 The are length =r, х 4 л 
4 ЕУ | 
e e k Ате 
(6) Number of revolutions in one second = 43 = 3 


2. The angle of rotation of a point on its lateral 
surface in a second = 3 х2л= Зл 
(7) (The measure of a circle" = 2 zt = 6.28 


+7 6.28>n where n is the greatest possible value 
дп=б 


( 8) Number of rotations covered by the minute hand 
between 6 am and quarter past two рт 


= 91 revolutions. 


-. The covered distance by the tip of the minute 
hand = 9-5 х2лх8 = 148 Л ст. 


(9) When the smaller gear revolves one revolution 
anti clockwise » the greater gear revolves 


-L revolution clockwise. 


3 
1. The central angle of revolution of the 


greater gear 


(10) The circumference of circle N= 2 zt x 7 
=14 Лет. 
г. The length (AB) = 147 


A _ The arc length _ 
< m (4 AMB) = Се = 


Trigonometry 


(11) -- ABCDEF is a regular hexagon. 
B m(ZAMB)- 22. 2 
2 AAMB is an equilateral triangle. 

24cm. 

^ The length of (AB) = 


л 
3*4= 


The degree measure of the angle which the straight 


180° — 60° 


Зе 


line makes with the X-axis = 


2. The slope of the straight line = tan 60° 


2. The equation of the straight line : 


2. The angle in the standard position. 


^ у=ўзх 


Const. : Draw BM 

Proof: BM = 

(two diagonals of rectangle) 
2 BM = Юст. 


“r= Юст. 


77 Measure of the central angle = = 


г. (length of ABE) = 0" xreXx 102 57t cm. 


Answers of Exercise a3 


Multiple choice questions | 


(2)d (3)d (4)b 
(6)c (7)с (8)b 
(10) a (ша (12) с 
(14) d asc (16) d 
(18) с (19) а (20) с 
(22) а (23) с (24) d 
(26) с Q7)b (28) d 
(30) d (зь (32) d 
(34) а (35) b (36) a 
(38) а (39) d (40) c 
(42) а (43) с (44) с 
(46) d (47)b (48) a 


= 
= 
= 


Essay questions 


(1) 7: 270° < 350° < 360° 
350° lies in the fourth quad. 
2. cos 350° is positive. 


(2) + 90° < 100° < 180° +. 100° lies in 2™ quad. 


7. tan 100° is negative. 


(3) < 180° < 265° < 270° +, 265° lies in 3™ quad. 


ү. Sec 265° is negative. 


(4) : ELS s. 

and it lies in 3" quad. 2. sin E is negative. 
(8) зл зх =m} 

and it lies in 1" quad. 

д ese эл is positive. 
(6) ; 2H = 38180 = 135° 


and it lies in 2™ quad. — 2 cot 2-7 is negative. 
q 1 is neg 


(7) ++ tan 410° = tan (50° + 360°) = tan 50° 
77 50° lies in Г" quad. 
«<. tan 410° is positive. 

(8) ++ esc 1200° = cse (120° + 3 х 360°) = csc 120° 
7: 120° lies in 2" quad. 
л cse 1200° is positive. 

(9) + cos (- 165°) = cos (— 165° + 360°) 

=cos 195° 

2 195° lies in 3" quad. 
=. cos (- 165°) is negative. 

(10) « , 327 _ 32 х 180° d = 1920° 


= (120° +5 x 360°) 


+. cot 322 = cot 120° 


+ 120° Ж in 2" quad. 


^. cot Em, is negative. 


ane ES =i 180° = 135° 
= (- 135° + 360°) = 225° 
and it lies in 3 quad. 


7. cot =e is positive. 


—= 


(12): = 


+: 330° lies in 4" quad. 
-25 
6 


2 sec (=25 7) is positive. 


(2). 


v-tan 8= $ scot @= 3 

dese 0= => =, sec Ө = 
(3) X=0sy=-1 

д sin@=—1 scos@=0 


s tan Ө is undefind › cot 0 =0 


esc Ө=— 1 „ес Ө is undefind. 


(+= д (0.6 +y? 
^y 2064 л y 208 such that y > 0 
2. В (0.6 50.8) 
^ cos 02 0.6 »sin8 20.8 > 
ssec = 3 ssc =F зсо0= 3 
222-064 
< X = 0.8 such that X » 0 г. B(0.8 »— 0.6) 
7. cos 8 2 08 »sin8 = —0.6 
2-3 =i 
vtan O= ssec Ө Fi 
а 
qty 1 


^ B(-1 50) 

^ 6050 =- 1 ssin@=0 stan8=0 

ssec 0 =- 1 «esc Ө is undefind › cot Ө is undefind. 
{6)* 

A ве ponat 

ssec 82 2 esc 22 s cot =-1 
(7) х?+у'=1 


stan 8 =cot 9 = 1 ssec esc 0 = 2. 
(8) =% O lies in the 3" quad. 

^ 9a s 12a is negative. ла<0 
81а®%+144а*=1 


(1) tan 0° + tan 45° + tan 180° =0+1+0=1 


( 2) sin 180° cos 45° — cos 180° sin 45° 


=0x (—1) x 


c JE tan — cor © cos © 
(3) sec tan cot A cos c 


= sec 30° tan 60° — cot 60° cos 30° 


1 
зто 2-4 


tan 45° cos 0° 


(4) 


(5) З sin 30° sin? 60° — cos 0° sec 60° 


+ sin 270° cos” 45° 


4i 


(1)LHS-2x(1/ 22; 
RHS--2x(-1-2 


(nLuseas В» 3-2 хү [2 


^ LHS=RHS 


«(BY -tx24enx(L) 


- Trigonometry 


[33 


UNIT 


(7) LHS =2 cos? 60° + 3 sin? 45° 
+4 tan? 60° — 4 sin 90° 


Ф) (BY n 


-L = cot 60° =R.HS 


B 


(1) 7: X sin? 45° cos 180° = tan? 60° sin 270° 


salp) xen (f) хез 


х= 


3 2Х=6 


(2) -- Xsin 45° cos 45° cot 30° = tan" 45° — cos” 60° 


х) Е) (В) ағ 


~<- В (0.6 »0.8) 
x 
7. cos 0 2 0.6 эзт 0 =0.8 5 


tan@= 4 ›зесӨ= 5 


3 3 
LIE scot = 3 


- ==5 ,sino= 12. 
2 соѕзӨ = 17 sin @ 3 


ssec @== 3 Em 


secos 43 scot = 


(3)X=cos0:X<O0sy=sin@:y>0 


E 


= uw 
^ c088 7 57 эп Ө =—5 зап 0 = эт 


эзес 0==2 ese Ө = 2 y cot = 22 24 


(5) sec @= 


+ ес Ө=2 scsc O= 


vO0«8« zx 2. Each of 2a +3 a is positive. 
ү х?+у?®=1 


13а? 


за> 0 
a Саў + а =1 


Trigonometry 


(1) cotü-cscO _ 


tan 8— sec 6 25 
7 7 
(2) cos Ө — сзс 0 tan 8 
21 ( 25) „=24 _ -576 
"25 -G E) ife ns 


(T) Ahmed's answer is the correct because he uses 
direct substitution. 


Higher skills 


(1)d (2)c (3)c 
(4)b (5)b (6)c 
(7)First:d Second:b — Third:b 
(8)d (9)a (10) b 
айс a2)c 
Instructions to solve : 
(1) -; The length of (8C) = Гл 
mw- 
m (BC) = ~3— x 360° = 60° 
1 = 
ны 
2 
(2): Ais the greatest acute angle in the triangle 


whose side lengths 5 » 12 » 13 
эг (13)? 26) +012) 
©. The triangle is right angled 


^ СОА = $5 


(3) 


в; (X+ 1) is the longest side 


л (X+ 1) is the hypotenuse 


a (x+ = 


& ir 


Qo + x-7? 
х?+2х+1=х?+х?-14Х+49 
-16X+48=0 

12)(x-4)=0 

=12 or X=4 (refused) 


forx-7-2-3 
2. The side lengths are 5 + 12 » 13 


++: BC is the smallest side 


л secA= 


2 ВС =5 ст. 


UNIT 


(5)tanx=3 5 cory= ЛАВ=4х > BD=3X 


ab 
2 4 
stan X+coty= 34 p 
+ дрА=рС=5х 
6 aos ur « 3)22 
b ar«(q5) In AABC : co 2=3 


10B =,(-1)'+(73) =2 (11) In AABD : Z Dis right. 


т anBz4AD. 4 
SABE + De (43-43) =2 tan B= = ap 


sin AADC: Z D is right. 
2 A AOB is an equilateral triangle. na "MEM 


a AD=V(4 X} +3 X} =5X 


anC- ADI 4. 
л cot(Z АОВ) == m= C De 
Heron [E] ^ tan B+ tan C= 44 4 
(7) First : + The circle is a unit circle BD у! 
р 1 = 4(DC+BD) _ 4BC 
2 AO=1 608 0= 15 =—BD.DC ^ BD.DC 
2 OB sec 0 2% (AD! =BD*xDC + BDx DC=16 
Second : BC = BO - OC = sec 0-1 ^ n B + tan C= ABE не 
Third : The area of A ABO = -Г AO x АВ ARE ^. BC= 10cm, 
= + x1 xtan@ (12) -: The slope of the straight line = 2 
= un ^ tan 0 =2 
"Tr In AABC : Z B is right. 
(8) coro= 345 = 8 


^ ACO «y =5 


< sin 0 


Answers of Exer 


Multiple choice questions 


(с (2)b (3)b (4)b 

(5)b (6)c (7)b (8)b 

^ BD=7X (9)b а0) с aid (12) a 
» 7 ABCD is а square. (13)b ага (15) d (16) a 
2 AC=BD=7X ала (18) с (19) a (20) с 
sCM=35X » МЕ=15Х ора (22) b (23) с (24) b 
In ACME , Z M is right (25) с (26) с (27) с (28) a 
tan 9-33 = 1 (29) с (30) с (31)b (32) с 
з (33) d G4d (35) с (36) d 

(10) -- 2 ADB is an exterior angle of A ADC 

(37) 4 (38) d (39) d (40) a 

MUSA) + ADEA) SB (уь (а (3)d (фа 
v DA=DC ^mi oss (45) а (46) а (47) с (48) b 
In AABD: т (ДВ) = 90° 5 tan 6= + (49) с (50) а (51) с (52) а 


—= 


(53) b (54) с (55) а (56) a 
(57) с (58) а (59) с (60) b 
(61) d (62) b (63) b (64) с 
(65) d (66) a (67) d (68) с 
(69) с (70) b (11) b (72) 
(73) d 

Essay questions 

( 1) sin 150° = sin (180° — 30°) = sin 30° = 1 


( 2) sec 210° = sec (180° + 30°) = — sec 30° = 


(3) tan 240° = tan (180° + 60°) = tan 60° = 1/5. 
(4) cos (— 150°) = cos 150° 
= cos (180° — 30°) = — cos 30° = 


2 


(8) tan 225° = tan (180° + 45°) = tan 45° = 1 
clau (123 Tw). „ж. 

(6) ese HE = ese ( = х) = ese =-2 

(7) cot 780° = cot (720° + 60°) = cot 60° 


1 


(8) cos (— 900°) = cos (— 900° + 3 x 360°) 


=cos 180° = — 1 


= sec (- 120°) = sec 120° 


= sec (180° — 60°) 


=—sec 60° =-2 
(11) sec (— 480°) = sec 480° = sec (360° + 120°) 
= sec 120° = sec (180° — 60°) 
=- sec 60° 
$ =7 " —7х 180° |... о: 
a2) sin (277 = in (=22 180" ) = sin (- 3159) 


= sin (— 315° + 360°) 


=sin 45° = 


— Trigonometry 


(1) cos 120° + tan 225° + csc 330° + cos 420° 
= cos (180° — 60°) + tan (180° + 45°) 
+ esc (360° — 30°) + cos (360° + 60°) 


= – cos 60° + tan 45° — esc 30° + cos 60° 


(2 ) sin 390° cos (— 60°) + cos 30° sin 120° 
= sin (360° + 30°) cos 60° + cos 30° sin (180° — 60°) 


= sin 30° cos 60° + cos 30° sin 60° 


ео: Е 
(3) *- cos 930° = cos (2 х 360° + 210°) 
= cos 210° = cos (180° + 30°) = — cos 30° 
~. sin 150° cos (- 300°) — cos 30° cot 240° 
= sin (180° — 30°) cos (360° — 60°) 
— cos 30° cot (180° + 60°) 


= sin 30° cos 60° — cos 30° cot 60° 


zd H 1 
Е E 
(4) tan 22 sec UF + cot HF ese BH 
+ tan ZST ese (= 
=ша(л-® sec (22-2) 
+ (121 2: ese (20477) 
2 = 
+tan (4242 ) ese ( 8л л) 
= 1 
=- шп Z sec Z- cor (3E ese (n+ Ел) 
шп ох (т) 
= лап 2 sec 2 + cot JE csc IE — tan E ese ® 
au» З 6 в 3 
= 1 2l: 
=— Зач Ine 


= 
= 
> = 


+ соз 750° = cos (30° + 360° x 2) 


cos 660° = cos (300° + 360°) = cos 300° 
= cos (360° — 60°) = cos 60° = i 


»sin 150° = sin (180° — 30°) = sin 30° = i 
+ соз (— 240°) = cos 240° = cos (180° + 60°) 


(3) sin 480° = sin (360° + 120°) = sin 120° 
= sin (180° — 60°) = sin 60° 
2 соз (— 60°) = cos 60° = 4 


» cos 300° = cos (360° — 60°) = cos 60° 
»sin (- 120°) =—sin 120° 
= —sin (180° - 60°) 


=—sin 60° = 


$ ьнз- В 


=0=RHS 


(4) sin 150° = sin (180° — 30°) = sin 30° = L 


* sec (— 120°) = sec 120° = sec (180° — 60°) 

ес 60° = 

sin (180° — 45°) 
=- 5іп 45° = 

+ сс 210° = cse (180° + 30°) 

ese 30° 2-2 


> 


əsin (- 135°) =— зїп 135° 


ingz 4 = 
sin 8= 5 ›с050= 


(1) sin (180° + 0) sings 


5 


(2)cos ( 2 - Ө) = cos (90° -0)- sing = 4 
Е 5 


(3 ) tan (360° — Ө) 2 - tan 9 = 


(4) cse (37-6) = ese (070° 0 
(5) sec (Ө + Л) = sec (0 + 180°) - sec Ө = 3 
(6 ) sin (8 — 30) = sin (Ө — 180° in (180° +0) 


=-sino=—4 


Е 2 
singe s 2505 B= 


(1) sin (270° + Ө) =- cos Ө= 3 


(2) sec (270° + Ө) = esc @= 2 


(3) esc (9+2 ) = esc (Ө + 90°) =sec Ө = 


i 


(4) tan (2 — Ө) = tan (90° — 0) = cot 8 


(5) cot (8 – 180°) = cot 6 


(6) sec (- Ө) = sec Ө = - 


15 


я 
2 90° < 8 < 180° 
©. Ө lies in 2 quad. 


(1) сз (180° -6)- - cos 8 - (51) = 4 


(4) cot (360° – 8) = — cot 0 == 


(5) sin (90° — Ө) = cos 8 
(6) sin (270° – Ө) 


a 


cos8-- 2 


5 
180° < 0 < 270° 


Se 


2. 0 lies in the 3 quad. 


(4) cot (8 — 90*) = — cot (90* — Ө) =- tang - -3- 
(5) sec (90° + Ө) =—ese 8 = 3 
(6 ) tan (270° - 8) = cot = È 
[9] 
(1) — sin (30+ 15°) = cos (28—5*) 
n 30+ 15°+20-5°=90° 
Ə + 10° =90° 
50=80° 28216 
(2) v sec (6 + 25°) = cse (Ө + 15°) 
20 + 25° + 0 + 15° = 90° 
220440290 -.20=50° = 0=25° 
(3) -- tan (0 + 20°) = cot (3 Ө + 30°) 
7.84 207 +38 30° = 90° 
5406430290  2.48-40 60-10 
(4) v cos ( 2420" ) = sin (959) 


2 0420" , 0440" _ од» 
2 2 


20+ 20* + 8 + 40° = 180° 
2.20 + 60° = 180° 
2.2.0 = 120° 


29 = 60° 
stan (9 + 18° 24) = cot (0 + 52° 10) 
20+ 18° 24 + 0° + 52° 10 = 90° 

<. 20 +70° 34 =90° 


220= 19° 26 2. 0=9° 43 


(10) 


(1) sin28=cos@ 
22050-4250 where n EZ 
cither20+0=2427n 


36-2 


2. The solution is : Еа 


2. зїп Ө =с055 9 


(2) ~~ с0550 =5іпӨ 


29+50=7+2лп 
eitherü.- 582 +2лп 


р 


Trigonometry 


7 The solution is: +n or —E- En 
о 
(1) ese (8 + 15°) = sec 42° 
90° + 360° п 
Ө + 15° +42° =90° ~». 0=33° 
‘v sin (Ө + 30°) = cos Ө 
700 + 30?) = 0 = 90° + 360° п 
29+ 30° + 0 = 90° 
528-6" г. 8=30° 
(3) sin 8 = соѕ Ө 
7. 0=0 = 90° + 360° п 
7 20=90° 29 = 45° 
(4) сс ( -Z)=sec8 
^ (0-2) £6 = 90° + 360° n 
2.20 – 30° = 90° 
2200 = 120° 2. 0=60° 
(5) tan (0+ 27°) 2 cot 26 


~. 0+27+20=90° + 180° n 
;.30+27=90° 


[85 — 


UNIT 


730 = 63° 
0г0+ 27 +2 0 = 270° 
43022435 


к = 21° 


^ 0=81° 
(6) лап (0+ 10°) =cot (4 8 10°) 
г. (0+ 10°) + (4 8 — 10) = 90° + 180° n 
«50-2907 79 = 18° 
or 5.8 = 270° 7.0 = 54° 
or 5 Ө = 450° 2.0 = 90° 


(7) 7 sec (2 Ө + 35°) = esc (3 8— 10°) 
т esc (30- 10°) = sec (2 0 + 35°) 
М (3Ө- 10°) + (2 Ө + 35°) = 90° + 360° п 


/.30- 10°+20+ 35° = 90° 

75 0 = 65° 29 = 13° 

or 3 0— 10° +2 Ө + 35° = 90° + 360° = 450° 
250 = 425° 70 = 85° 


(8) w sec Ө = сѕс (3 Ө – 90°) 
«ese (3 0 – 90°) = sec Ө 
7.03 0 90°) + 0 = 90° + 360° n 
730-90? + 0 = 90° 
7.40 = 180° 20 = 45° 
or30-90°-0=90° ғ. 20 = 180° 
2.9 = 90° (refused) 


(9) s sin (40 + 48°) = cos (0 – 33°) 
(4.0 + 48°) + (0 — 33°) = 90° + 360° n 
2.40 +48° +0 – 33° = 90° 
250+ 15 = 90° 20 = 15° 
or 50 + 15° = 450° 20 = 87° 
or4 0 + 48° – Ө + 33° = 90° 
230 +81° = 90° 40235 
(10) ^: ese 807 sec 20 
~ (8 Ө) x (20) = 90° + 360° n 


^ 80+20=90° 

+. 10 8 = 90° 7. 8=9° 
or 10 Ө = 450° 9=45° 
or 100 = 810° 8z81* 


0г80-20 = 90° 
2.60 = 90° 29 = 15° 
or 6 0 = 450* 


—® 


(1) 7 tan@-1=0 
77 tan is positive in the first and third quad. 

20 = 45° or O = 180° + 45° = 225° 5 

> л 

-ee]o.2[ 
(2)- 
77 Cos is positive in the first and fourth quad. 
5. Ө = 60° or Ө = 360° — 60° = 
da л 
-ee]o.z[ 


< tanĝ=l 


20=45° 


2с050-1=0 л cos 8 


EY x = 
(3) v 2605 (4-0) =1 
д sino = 1 
72 sin is positive in the first and the second quad. 
20 = 30° or = 180° — 30° = 150° 


вер, | 
(4) 2sin (2-0) =з. 
“sin 00-0- E 


77 cos is positive in the first and fourth quad. 
4. Ө = 30° or 360° — 30° = 330° > 


Е, | 


502307 


=30° 


(1) 7 cos 0 2-1 (negative) 


2™ or the 3™ quad. 


2. 0 lies in the 
77 The acute angle whose cosine + is 60° 
Ө = 180° — 60° = 120° 
оге = 180° + 60° = 240° 
^ The S.S. = {120° , 240°} 
(2) + seco et [2 
дез O= T (positive) 


2. Ө lies in the 1" or the 4" quad. 


77 The acute angle whose cosine =— is 45° 


1. Ө = 45° ог @ = 360° — 45° = 315° 
^ The S.S. = {45° + 315°} 


(3) sind (positive) 


2. Ө lies in the 1* or the 2" quad. 


+: The acute angle whose sin 
7. 0° = 60° or Ө = 180° – 60° = 
л The S.S. = {60° › 120°} 

=. The S.S. = {180°} 


120° 


7 The acute angle whose sin = 
7. Ө = 180° + 60° = 240° 

or = 360° — 60° = 300° 

7. The S.S. = {240° 300°} 


dan Ө =— | (negative) 


2. Ө lies in the 2" or the 4" quad. 
*/ The acute angle whose tan = 1 is 45° 


4 0 = 180° – 45° = 135° 


or @ = 360° – 45° = 315° 
д The 8.5. = {135° 53155] 
(7) v esc ^ sind = = (negative) 


2 Ө lies in the 3 or the 4" quad. 


“2 The acute angle whos 
180° + 60° = 240° 
ог@ = 360° — 60° = 300° 
у. The S.S. = {240° 5 300°} 


ð= i 
2 


(8) s sin 8 


1 TO ais. T 
3 -sin8- ty 
sin = + (positive) 


7. Ө lies in the I" or the 2^ quad. > 


+ The acute angle whose sin = + is 30° 


2. 8 = 30° or = 180° — 30° = 150° 
en osi. i 

or sin Ө = (-4) negative. 

2. Ө lies in the 3" or the 4" quad. 

7. 0 = 180° + 30° = 210* 

or Ө = 360° — 30° = 330° 


7. The S.S. = {30° + 150° + 210° 330°} 


2. sin (90° + Ө) = + 


"2 sin (negative) and cos (positive) 
2. 8 lies in 4" quad. 


2 The acute angle whose si 
7.0 = 360° — 60° = 300° 


@ 


77 sin (2 Ө + 15°) = cos (Ө + 30°) 

7 (2 0 + 15°) + (0 + 30°) = 90° + 360° п 
~<. 20+ 15° + 04 30° = 90° 
430445? = 90° 

А9 = 15° 

доске 20+ cot” 30 + sec^ 40 
= ese” 30° + cot” 45° + sec” 60° =4+1+4=9 


7. sin (3 8 ~ 25°) = cos (2 0 - 35°) 

3 0 259%) + (20- 35°) = 90° + 360° п 
/.30- 25° +20 – 35° = 90° 

250 = 150° 20 = 30° 


+, sin 18° ү |-g- 
sere ad 8) 


=1+sin30°=1 


1 
2 


- Trigonometry 


лапе _ 


ETT +. tan 0 = cot 26 
40420-2907 180° п 
404202907 43802907 

©. 0=30° 


^. sin (180° — 3 Ө) cos (360° — 2 Ө) 
+ tan 2 0 cot (0 — 180°) 
= sin 90° cos 60° + tan 60° cot (— 150°) 
= cos 60° — tan 60° cot 150° 
= cos 60° — tan 60° cot (180° — 30°) 
=cos 60° + tan 60° cot 30° 


=i =з! 
les 3 33 


LN 


UNIT 


tan (9 — 15°) = cot (2 0 + 15°) 

7. (0- 15°) + (20+ 15°) = 90° + 180° п 
20—15° +20 + 15° =90° 
430-90 ..0=30° 

. 1+ sin (270° +20) _ 1 +іп (270° + 60°) 
“Тези (90° +200) 1+ sin (90° + 60°) 


@ 


созӨ= i 
77 270° < 0 < 360° 
2. Ө lies in 4^ quad. 
^. Sin (180° — Ө) + tan (90° — Ө) 

= an (270° — 0) = sin Ө + cot 0 — cot 0 = sin 8 = 


1—2 cot (270° – 45°) 
1+ cos" (270° + 45°) 


1-2 cot (270° – 0) _ 
(1) E = 
1 + cos" (270° + Ө) 


(2) L.H.S. = cos 2 Ө = cos 90° = zero 


SRHSS, = Пап (270° - 0) _ 1- cot ө 
csc? (90° + Ө) sec! 8 
[со 45° _ 1-1 
= = 70го 
sec” 45° 2 by 


г. The two sides are equal, 


Ф. = 5 (positive) 

52 Ө lies in 1" or 4" quad. 
+ 90° < < 360° 

2. Ө lies in 4" quad. 


«+. The expression = 13 sin Ө — 10 ( 
+ 50 sin (180° — 30°) 

= =5 1 in 30° 

=13 ar as 10 x > x3 +50 sin 30 


5-15450x = =5 


-8 
[TTE 
an Ө m 
© 90° «6 < 180° 


2. Ө lies in 2™ quad. 


+ sind = cos = E 


resco = 17 »secg- = 
15 


i 8 „- 
E =2x Š х=15 
2 sin Ө cos 8 т 


sec (1080° +0) = sec (Ө + 3 x 360°) = sec Ө ==17. 


2 0=45° 


2+у= 
25K +144 = 
rot 
169 
k= 5 wherek>0 (5k 12 
i (foe ee 
( 135 13 


=. esc (90° — Ө) sin (90° + Ө) + 12 tan (270° + 8) 
= sec Ө cos 0 + 12 (- cot Ө) 


* cos (8 — 270°) = cos (8 — 270° + 360°) 
= cos (90° + 0) =—sin Ө =— 


13 
212 


stan (270° +0) =—cot @=-(=2) = 12 


E 
э sin (270° — Ө) x sec (270° + 8) x cot (270° + Ө) 


=- cos 0 x csc 0 x — tan 0 


= 13 =1=sin 90° 
= 42 x 1B хр =1=sin 90 
NE x 
cos x= 55 Hip Ye 
+90° <x < 180° | M 
x NÉ х 
7. oc lies in 2 quad. кер 
y 


^. COS ос (negative) 
3 


Ein 
J. 25sinc-4cotce 25x $-4x 

22043223 
T. 3 (positive) ‚ж 
©. @ lies in ће 1" or 3 quad. Xy 4 
77 œ is the smallest positive angle У 


~. а lies in the 1” quad. 


^ па = = 


^ tano 


ERI 24 
psec @ = A scota= 5 


E tan B= ту ‚180° < B < 270° 


©. flies in the 3™ quad. D 
+. sinB == =i 
+ sin В е5 9 cos В is 
-13 


А 
& 
=> 
" 
“| 


12 


2. B lies in the 4" quad. А 
©. cos à соз B + sin о sin В ns Ч 


2 @ lies in 3™ quad. 


stan В = =Ê (negative) 


Trigonometry 


2. P lies in the 2™ or 4" quad. 
«+ Bis the greatest positive angle • 
pelos ›360°[ 
2 В lies in the 4t quad. 
(1) The expression 
=- па a—cos В 


(2) The expression = 


(ENCE BE) 


8 is complementary of (90° — Ө) 
^. The terminal side of the angle whose measure is Ө 


" m А S 
intersects the unit circle at the point (у Ts ) 


и ху’ =1 y. 
ny = 14 у= 
=y = 169 VY 
га ) on the unit circle 


Const. : Draw CE L AB 

Proof : In the quadrilateral ABCD 
m (4 В) = 180°—0 

In the right-angled triangle 

BEC at E: ВС =/144+25 = 13cm. В E А 
г. sin B = зїп (180° — Ө) = sin = 12 


& 


m(Z ABE) = m (Z BFC) (alternate angles) 
: m(Z АВЕ) = 180* — 6 

г. m (4 BFC) = 180° — 6 

in the right-angled triangle ВСЕ at С: 


BF =^[9 +4 ={[13 length unit. 


e (Z BFC) = esc (180°—0)=ese = 1012. 


[e 


сє: Фу Vernis coe сла Lot, забей | 49 


Karim's answer is correct because 


sin (&- 9) =cos 9 


Higher skills 


(Та (2)d (3)c (4)c 

(5)d (6)а (7)First:b Second:a 
(8)b (9)a (10) с anb 

(12а 3b (14) с (15) b 
Instructions to solve : 

(1) 77 cos 90° = zero 


^. cos 45° x cos 46° x cos 47° х... x cos 90° x 
«X cos 135° 20 

(2) - sin 75° = sin (90° — 15°) = cos 15° 
* соз 12° = соз (90° — 78°) = sin 78° 


+. sin 75° x cos 12° x sec 15° x ese 78° 


= cos 15° x sin 78° x sec 15° x csc 78° = 1 
(G) AB e TY «ay ={17 
эсс sin (4 BAC) 
sin (90 + 0) 
=cos 0 
4 


sec 1° x sec 2° x ... x sec 88° x sec 89° 
est 1? x ese 2° x ... x ese 88° x csc 89° 
x sec lx sec x... x sec 88° x sec 89° 
esc (=F) x esc (00* - 889) x хєзс (07 25) x se 90 I] 


(4) 


_ Sec 1° x sec 2° x ... x sec 88° x sec 89° 1 
sec 89° x sec 88° х... x sec 2° x sec 1° 


(8) sin (60 t + 8) + cos (90 71 + 0) 


con (32:6) -ш (221.0) 


sin (30 @ 20 + Ө) + cos (45 270 +0) 


2+1 л+0) -ж(3л+1л+9) 
50+ cos 0 


50 | 


tan 2X 
cot$X 


6 sin3 X 
( 4х 


(7) First: © Х+у= 30° 


23X43 y=90° 
sv X+2y=(3X+3y)-(2X+y) 
z90*—(2X4y) 
< tan (X2 y) tan (2 X y) 
= tan (90° (2 x « yin 2 x+y) 
= 01 (2 X y)tan(2 Х+у) 21 
Second : sin (3 X+ 2 y) + sin (9 X 8 y) 
—sin(3X43y-y)*sin(9 X49 y-y) 
= sin (90° — y) + sin (270° — y) 
= соз y — cos y = zero 

(8) 0) 7 (0E) 0070 f (0432) e... 
+7@+99л)+/ (9+ mn) 7 
=sin (2 6) +з (2 0-3) + sin (20427) 
+ sin (2 8 +3 70) +... + sin (20+ 198 70) 


+ sin (2 6 + 199 Л) = sin (2 0) — sin (2 Ө) 


+ sin (20) — sin (2 0) +... + sin (20) 
—sin (2 8) =zero 
(9) cos 821 


7088-1 


лс050=+1 


2 8 = zero or £ 2 Лог+4Лог... 

orcos8-- 1 

4^ 0=+Hort3 Mor+5 Лог... 

4. 8 zero or : Wort 2 JU or € 33t or ... 
=n where nS 


(10) tan X= 


7. X belongs to the second quadrant or fourth 
quadrant. 


2. There is a solution to the equation every half 
revolution. 


+ O0<X< 15 Л includes 15 half revolution. 
-. Number of solutions = 15 solutions. 


(11) : 202 180° -2а 


tan Ө tan (18729) 
= tan (90 — o) 
-coto 


(12) + ОА = OB 23 em. 
(two tangent segments) 
In A СОВ: ZOis right 
2 BC=Y) +04)? 


= 5 length units. 
+сов@ = соз (90° «mic cBO) — 
=-sin (4 CBO) =-4 
(13) «> ADCB is a cyclic quadrilateral 
7. m (Z ADC) = 180° -0 
г. cos (Z ADC) = cos (180° — Ө) = — cos Ө 


+ AB is a diameter in Ше semi-circle М 


2 £ O is an acute angle 


(15) In A DBE: 


m(Z BED) = 90° 


+ Trigonometry 


а 
(1) 7 cos (180° — X) 2 cos X 
л. cos 160° = — cos 20° 
scos 140° =— cos 40° ... ete 
~. The expression = (cos 20° + cos 160°) 
+ (cos 40° + cos 140°) + (cos 60° + cos 120°) 
+ (cos 80° + cos 100°) + cos 180° 
= (cos 20° — cos 20°) + (cos 40° — cos 40°) 
+ (cos 60° — cos 60°) + (cos 80° — cos 80°) 
+ cos 180®=0+0+0+0+(—1)=-1 
sin (360° — X) = — sin X 
sin 359° = — sin 1° 
s sin 358° = — sin 2° ... etc. 
л. The expression = (sin 1° + sin 359°) 


(2). 


+ (sin 2° + sin 358°) + ........ + sin 180° 
=0+0+.....40=0 


Multiple choice questions 


(1)b (2)b (3)a (4)b 
(5)а (6)d (7)с (8)с 
(9)a (10) a (е (12)4 
(13) е (44) b (15) b (46) b 
ame (18) d (19) с 
Essay questions 
max. value | min. value the range 
1 
+ ыы 
1 1 St 
3 | 3 4] 
2 =2 [-2 ›2] 


Я Form the table and draw by yourself + from the 
graph we get : 


min, value | max. value | the range 
(1) -4 4 [4a] 
| -4 4 [-4,4] 
(3) -2 2 [-2 2] 
(4) -3 3 [3 +3] 
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UNIT 


(1) -: 0° <0 = 120° 2. 0° <3 0 = 360° 


By giving to 3 6 some values to some special 
angles : 


form the table + then draw the graph b; 
> from the graph we get the max. value = 1 


з ће min. value — 1 and the range = [- 1 +1] 
(2) 0* << 180° 2. 0° < 2 Ө < 360° 
By giving 2 Ө some values to some special 


2x,3m, 
6 6 


angles : 0 E 


form the table › then draw the graph by yourself 
> from the graph we get the min. value = — 5 the 
max. value = 5 and the range = [- 5 +5] 


Draw by yourself » from the graph we get the range 
of y 24cos 8 is [-4 +4] 


>the max. value = 4 • the min. value =- 4 


>the range of the function : y 23 sin Ө is[- 3 +3] 
d 


>the max. value 23 >the min. value = 


ШШЕН Higher skiis 


(1)а (2)c (3)e (4)b (5)4 
(6)4 (7)Ь (8)d (9)c (10) d 
and — ab 


Instructions to solve : 


(1)7-IssinXsl -dz-sinXz-l 


^-db6s-snXs1  -1s2-sinXs3 
ab nca NU 
о EE 51 зета! 
(2) The maximum value of the function у is 1 
inf xn = ES 2 
sin(Z+x)=1 .2+x=3 


(3 ) The period of the function f (X) = sin (b X) is 2 


2 2 b 
„2n -21 nbz3 
B. 35 
( 4) The greatest value of the expression 
(cos X , = cos X.) 
When cos X, = 1 and cos X, 2— 1 
2. соз X, -cos X, 2 1-(- 1 
(3) 7 700 =a cos b X and its period 22 
ab=4 
sits range [- 1 > 1] Adel 
zd 
iru 
(6) f (X)=acosbX 
5 Its period 2 
sits range [-3 +3] ла=3 
ла+Ь=5 
(7)a=sinZ=1 5 b=sin( 32 
2 lal+|bl=|1|+]-1]=2 
( 8) ^ The period of the function is : M =4л 
(4) 
272 from O to B is a whole period 
7. The X coordinate of B is 4.70 
(9) > А=-п 
л-(-л)=3л 
(10) The number of points which the curve у = sin 3 X 


intersects X-axis = 2 X number of periods + 1 


> the function у = sin 3 has period every 2 
г. Number of periods in the interval i 
[о,2л]=2л+27=; 


3 
7. Number of intersecting point: 


=2х3+1=7 


(11) + The curve у = sin (a X) 
=. It makes a complete period for each Ed 
7. The number of the complete period in the 


interval [0 +2 zt] is a 


&9=2ха+1 ла=4 


(12) -~ The curve f (X) 2 sin2 X+ I 
makes a complete period for each 22 = л 
^. The number of complete periods in the 
interval [0 2 x] is2 


2. The number of required times = 2 


Answers of Exercise 12 


ЕЕ мире choice questions | 


(1)a (2)c (3)e (4)c 
(5)c (6)a (7)b (8)a 
(9)d (10) a (Ша (12) с 
(13) а ада (15)с (16) b 
(17) b (18) d (19)с 


| Second | Essay questions 
ü 


(1) 36° 52 12 

(3) 67° 5i 3i 

(4) 7 8 2 tan! (04 
2. Ө lies in 2" or 4” quad. 
Ө = 180° — (39° 26 39) = 140° 33 21 


(2) 38° 823 


27) +- 0.8227 negative. 


(5) © 8 = sin" (0.4652) » -04652 (negative) 
2. 8 lies in 3" or 4" quad. 
2 @ = 180° + (27° 43 23) = 2075 43 23 

(6) B= соз” ' (— 0.5206) »— 0.5206 (negative) 
2. 8 lies in 2 or 3 quad. 
7. 82 180° — (58° 37 39) = 121° 22 2T 

(7) 15° 267 

(8) ~ @=cot ! (- 14612) +- 14612 (negative) 
2. Ө lies in 2™ or 4^ quad. 
©. @ = 180° — (34° 23 13) = 145° 36 48 


(9) 17° 25 23 


(10) <+ Ө = сс”! (— 2.5466) 5 2.5466 (negative) 
д O lies in 3™ or 4? quad. 
2 @ = 180° + (23° 7 17) = 203° 7 17 
(11) 8 = sec”! (- 3.57) ›-3.57 (negative) 
2. lies in 2™ or 3™ quad. 
7.8 180° — (73° 43 59) = 106° 16 T 
(12) 19° 33 58 


(1) 7 Ө = іп! 0.86603 + 0.86603 (positive) 


7. Ө lies in 1* or 2 quad. 


+ Ө=60° 0 J or 8= 180° — 60° 03 = 119° 5058 


Trigonometry 


(2) 9 = cos! (-04752) ›-0.4752 (negative) 
2 8 lies in 2™ or 3" quad. 
7. Ө = 180° — (61° 37 39) = 118° 23 


(3) + 85 csc^! (- 12576) ›- 1.2576 (negative) 
2. 8 lies in 3™ or 4" quad. 
7. @ = 180° + (52° 40 15) = 232° 40 13 
or = 360° — (52° 40 13) = 307° 19 43 


(4) ~ 8 tan! 1.5417 + 1.5417 (positive) 
д Oliesin or3% quad. — 50257153 
огӨ = 180° + (57° Ї 52) = 237° Ї 5 


Ry 


(8) 7 @=cos ' (—0.642) » -0.642 (negative) 
2. Ө lies in 2% or 3™ quad. 
20 = 180° — (50° 3 33) = 129° 56 28 
or = 180° + (50° 3 33) = 230° 3 33 


(6) Ө = sec” | (2.0515) + 2.0515 (positive) 
2. Ө lies in 1* or 4” quad. 
2. 8= 60° 49 37 
or Ө = 360° — (60° 49 37) = 299° 10 23 

(7) 7 8S esc^' (— 1.8715) s- 1.8715 (negative) 
2. Ө lies in 3™ or 4" quad. 
2. @ = 180° + (32° 17 53) = 212° 1 
or 8 = 360° 


7 


E 
55 
> 


(32° 17 53) = 327° 423 


(8) = В = cot”! (2.7012) >- 2.7012 (negative) 
2. Ө lies in 2™ or 4" quad. 

Ө = 180° — (20° 18 53) = 159° 41 7 
or 8 = 360° — (20° 18 53) = 339° 417 

(9) 7 Ө tan! (- 2.1456) + — 2.1456 (negative) 
+. Ө lies in 2 or 4^ quad. 
z Ө = 180° — (65° 0 40) = 114° 59 20 
or Ө = 360° — (65° 0 40) = 294° 59 20 


(ув (E x 4) lies in 1" quad. 
г. Ө lies in the 1” quad. 
sin! (4) =30° 


5 8=30° 


(2) © B (~-= 4) tics in 2” quad. 


12 


E P 


4. Ө = 180° – 45° = 135° 


[53 


E 
2 
= 


(зуе в(уу 95 
^. O lies in id 4" quad. 


x) lies in the 4^ quad. 


É 2527748 


5 0 = 360° — (53° 7 48) = 306° 52 13 


„гог! 


(1) 7 tan d= Ë EINE 
n 0=57° 59 4T 

(2) 7 с050= i 2 O=cos! 1 
0 =38° 56 33 

(3) + sin = $ 2 O=sin! + 
7.02269 23 16 


(1) +: 90° =0 = 180° 
©. Ө lies in 2" quad. 


9 =з (4 А 
20 = 180° — (19° 28 16) = 160° 3 44 


(2) cos 0 


ssec = 


cos A  — 0.5807 Ат (ДА) = 125° 30 
7 tan В = 0.4578 лот B) = 24° 36 
гот(/ A) e m(Z В) = 150° 6 

7. m (4 C) = 180° — 150° 6 = 29° 54 


©: tan Ө = 0.499 (positive) 


2. Ө lies in 1" or 3™ quad. 


8 tan 0499 782269 31 
or = 180° + 26° 37 = 206° 3T 

[8] 

©: соз Ө = — 0.3564 (negative) 

2. Ө lies in 2" or 3" quad 

Let cos Ө = 0.3564 7.826957 
2.90 = 180° — 69° 7 = 110° 53 

or = 180° + 69° 7 = 249° 7 
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лапе = + positive 
2. Ө lies in 1* quad or 3" quad. 


7 015 the greatest positive angle 
»8€ [0° . 360°[ 
7. sin @ sin (180° — 30°) (— sin Ө) + £ (- csc 6) 


7. 0 lies in 3' 


quad. 


x tan (180° + 45°) = sin 30° (4) +1. (5) tan 45° 
13 


7. alies in or 2” quad. 


s 9=40° 33 


s 90° < œ < 180° 


7. ос lies in the 2" quad. 


cos (360° ~ ос) + cot (270° – 0) = 2 


cos ос + tan Ө = 


-5 х=4 =2 
r +tanĝ=2 


^d +tan @=2 
2. Ө lies in 1" or 3™ quad. 


= 45° or 0 = 180° + 45° = 


7. tan 0 = 1 (positive) 
ал517 159 


From the graph : 5 
АС = 4 unit length. M | в 
ВС = 3 unit length. 2 


; 3 
^ dan8--— А. сх 
S cn [3514567 


=36° 53 13 


@ 


Karim’s answer is the right because 


orsec 0 = 13 
Higher skills 
(1)c (2)b (3)a (4)b 
(5)b (6)a (7)е 


Instructions to solve : 


(1) tan (2 ABC) = 3 
б А -I (3 
vem (АВС) = tan! (3) 


anres (T) = 


x 
2 


z sin (30°) = 4 


(3) cos”! (zero) = 


$ ETE 


(4) InA ABC: 


т (2 В) = 90° 

sS ACEYNGY «027 = 
tan”! (5) =m(4 АСВ) 
зїп (Z ACB) = 5 


13 cm. 


^ cos x = sin B 


ee Bet 
2 


‘The radian measure 
л 
180° 
2349" 


= 200° x 


- Trigonometry 


The distance covered during one revolution 


= 2 7 x 9000 = 56548.67 km. 


2 The speed of the satellite 3599. 


= 9424.78 km/hour. 


‘The radius length of the circle of the satellite path 
= 6400 + 3600 = 10000 km, 

7. The distance covered during one revolution 

= 270 x 10000 = 62831.85 


2. The distance covered during one hour 


831.85 
3 


(1) The measure of the angle which the shadow 


20944 km. 


rotates after 4 hours 


= 15° x 4x LL 1.05™ 
180° 
(2) The degree measure of the angle 
= 20 x, 180° = 129° 
3 л 
^. The number of hours = 120° + 15° = 8 hours. 


(3) The radian measure of the angle which is made 
by the shadow after 10 hours 


= 15° x 10x- = 5% 


180° 6 


г. The length of the arc = im x24 2 207t em. 


sin 9, =ksin 6, 


sin 60° 
3 


+ sin @, = 


‘The measure of the angle which the hand made after 
10 minutes = 60° 
2. The covered distance by the point 


=60° х-® 
180° 


х6=2 Лет. 


( 1 )The related angle 
= 180° — 132° 
= 48° 


(There аге other solutions) 
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UNIT 


CN 
(2) cos 48' Е 
~<. а = 26 cos 48° 


= 7 ст. 


in 45° а 
(2) sin 45 2577 


12 sin 45° 
=849m 

[3] 
At:S=10 2 10 = 65іп (15 n + 10 
л 6 ѕіп (15 n) =0 2. sin (15 п)? =0 
л 15n=0 лп=0 
ог 15 п = 180 =12 
or 15 п = 360 24 
or 15 п= 540 36 (refused) 
©. The depth of water = 10 m. 
atn=0 › 12 › 24 hours. 
S=6sin (15 п) + 10 

nin hour 0 6 12 18 24 

sinmetre| 10 16 10 4 10 
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6 12 18 24 
The ship enters the port at n € [0 » 12] 
2 Number of hours = 12 hr. 


n (hour) 


A 
В АВ _ 3 А 
ѕіп Ө= == 2 
AC 5 a ; 
zi x i 
Ө = 5іп 5 к : 
218 Jj 
È B 


2 @=36° 55 13 
A = 36° 52 12 x- = ad 
5, = 36° 53 12 x E = 0.644! 


=AB_10_5 
sinó-4 5-167 8 € 
E 
-8-sin! 5 P d = 
8 и 
Ab п 
2 8 = 38.682° é B 
e E 
зїп Ө = Ac = а, 
8 С B 
EU 
[EE e-T iii 


Second 


| Guide Answers of “Unit Three” 


Answers of Exercise | 1 
Multiple choice questions 


(1)c (2)b (3)b 
(5)d (6)c (7)е 
(9)a (10) с anc 
(13) d (14) а (15) а 
аль (18) d (19) а 
(21) (22) 6 (23) с 
(25) b (26) а (27) а 


| Second | Essay questions ] 


(1) 
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им (СВ) = т(2 X) 


(4)b 
(8)c 
a2)c 
(16) a 
(20) с 
(24) с 
(28) с 


эт (2 С) = т(2 Ү) -т(2 В) = т(2 Z) 


ит (ДА) = т(2 L) 


From (1) > (2): 

2. Polygon ABCD ~ polygon LXYZ 

» similarity ratio = 5 

© Polygon FGX 

s polygon ABCD is а sq 

2. Square FGXE ~ square ABCD 

+ similarity ratio= È 

.. АВ. 
XY 

^. The two polygons are not similar 

^ Polygon ABCD is a parallelogram 

^ m(Z В) = 180° — 70° = 110° 

> polygon GFEX is a parallelogram 

^ m(Z G) = 180° — 110° = 70° 


a square 


vmi A)y2emi G)sm(z В) =т (2 Р) 


эт (А С) =т(2 E) 
эт (2 0) =м (4 X) 


From (1) » (2): 


a 
Q) 


2. Parallelogram ABCD ~ parallelogam GFEX 


+ similarity ratio = 3 


(5) ~ Polygon XYZL is a rectangle 


= XY=LZ=30.cm, 
„АВ „ВС 


UXYC YZ 
2. The two polygons are not similar 


(6) > Polygon ABCD is a rhombus. 


^ m(ZA)em(z С) = 260 140° _ рро 
572 polygon YXLZ is a rhombus 
^ m(ZX)em(zz)- 330—220 = 70° 


sw m(ŻA)=m(Ż Y)» m(ćB)=m (4 X) 
sm(ZC)=m(ZL)>m(Z2D)=m(ZZ) (1) 
‚АВ = BC _ CD (2) 
YX XL LZ "d 
From (1) » (2): 
^. Rhombus ABCD ~ rhombus YXLZ 
+ similarity ratio = = 
(7) т(4 В) = т (2 р) + m(Z C) = m(Z F) 
д т(2 А) = т(2 Б) a) 


(2) 


' A ABC ~ А EDF 
7 


From (1) > (2 


» similarity га 


(8) © AD// BC » AB is a transversal 

^ m(ZA)z 180° —m(Z B) 
1% YZ ii XL LZ is a transversal 
7 m(Z 2) = 180* - m (Z L) 
ymo B)2m(ZzL) «~m(ZA)=m(2Z) 
»7mizA)2mi(ZZ)» т(2 B2 m(Z L) 
əm(4C)=m(4 X) 


m(Z Y) a) 
АВ _ BG CD ÁDISS e 


ZL^1X^XxY^ ZY 4 
From (1) » (2): 


2. Polygon ABCD ~ polygon ZLXY 
+ similarity ratio = 5. 


ae 


7 ДАВС ~ ANML 
. AB. BC _ AC. 
"NM ML NL scale factor 
. 15. d 

Пн у " 
7. Scale factor = 45 


(First req.) 


5Х=8 ет. зу=91 cm. (Second req.) 


Similarity 


w Polygon ABCD ~ polygon EFGH 
ВС _ CD _ AD 


FG GH 


. AB 
“BF 


scale factor 
EH 


E (First req.) 
+X= 10 ст, s y+2=9 
и у=7 ет. (Second req.) 
a 
ДАРЕ ~ ДАВС 
^ m(Z ADE) = т (Z B) and they are 
corresponding angles, 
2 DE// BC (First req.) 
. AD _ DE. AE x ME urn. 
“AB ВС AC "AB 12 AC 
В = 18 ст. г. BD = 12 ст, 
АС = 15 ст. ^. CE = 10 ст. (Second req.) 
8 
* AABC ~ A DEF 
, AB _ BC. AC. perimeter of A ABC 


“DE ЕЕ DF — perimeter of A DEF 
„ AB) BO AC cg 


8 9 10 27 
^ АВ = 24 ст. › ВС = 27 em. 
+АС = 30 em. 


Let the two dimensions of the second rectangle be 


(The req.) 


X cm. and у em. 
*/ The two rectangles are similar. 


(8 212 | 40 
200 


A S 
X40 ст, зу= 60 cm. 
^. Area of second rectangle = 40 x 60 = 2400 cm? 


(The req.) 


2 Polygon ABCD ~ polygon XYZL 
«m(ZA)=m(Z Х) = 115° 
7m (Z XLZ) = 360° — (115% + 85° + 70°) = 90° 


s'y polygon ABCD ~ polygon ХУЙ 
. AD _ BC _ perimeter of polygon ABCD 
“XL YZ oO perimeter of polygon XYZL 


„Ай. 6 _ 195 
7 48 8 — perimeter of polygon ХҮІ. 
+ AD=3.6 ст. (First req.) 


s perimeter of polygon XYZL = 26 ст. (Second req.) 


(1)XY 
(3)AD 


[2] 

‘ AMAB ~ A MDC 

<. m (Z A)=m (4 D) and they are alternate angles. 
2 AB // DC (First req.) 
© AMAB ~ A MDC SMALDMBIA 

2 MA=Sk sMD=3k 4 

эг AD=MA+MD sAD-6em. 


(2)CD 
(4) ХУЙ.  ABCD 


“A Sk+3k=6 л8к=6 
2. 
rw: 
M TT ыз. 2 
АМ= m zem (Second req.) 
Т А МАВ ~ А MCD 


^ m (¿ A) = m(Z C) (They are drawn on BD 
) 
7. The figure ABDC is a cyclic quadrilateral 


and on the same side of 


(First req.) 
$7 AMAB — AMCD 
. МА _ AB _ MB . 48 _ 8 МВ 
"MC 4 25 


“MC CD MD 
2 MC 224 ст. MB = 5 em. 
2 ВС=24+5=74 ст. 


(1) Notice that the required triangle is an enlargement 
of A ABC and let А А B C ~ A ABC 


(Second req.) 


(The req.) 


59 


UNIT 


(2) Notice that the required triangle is a shrinking of 
ДАВС and let AA B C ~ A ABC 
. АВ _ ВС | AC 


<= =~ = —— = scale factor. 
~ BC аб 


(The req.) 


(1) Notice that the required rectangle is 
an enlargement of the given rectangle and let 
rectangle ABCD ~ rectangle ABCD 
‚ АВ _ BC _ perimeter of rectangle ABCD 


ТАВ BC = perimeter of rectangle ABCD 
= scale factor. 

. АВ _ BC _ perimeter of rectangle ABCD 

PaO б» 32 

2 АВ =30 cm. ›ВС= 18 ст. 


+ perimeter of rectangle ABCD = 96 ст. 
› area of rectangle ABCD = 30 х 18 = 540 cm? 
(The req.) 
(2 ) Notice that the required rectangle is a shrinking 
of the given rectangle and let rectangle ABCD 
~ rectangle ABCD 


. АВ _ BC _ perimeter of rectangle ABCD 
АВ ВС _ perimeter of rectangle ABCD 
= scale factor. 
АВ _ ВС _ perimeter of rectangle ABCD 
== = =04 
06 32 
- AB=4em.>BC=24cm. 
» perimeter of rectangle ABCD = 12.8 cm. 
» area of rectangle ABCD =4 x 2.4 =9.6 em? 
(The req.) 


@ 


w ДАВС ~ А DBA 

7 m(Z С) = m(Z DAB) 

z АВБа tangent to the circle passing through the 
vertices of AADC (First req.) 

w ДАВС ~ А РВА 

2 (AB) = DB х BC 

2. AB is a mean proportional between BD and BC 


‚Ав С 
< рв А 


(Second req.) 
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v 297; АВ _ BC. AC 
7 ДАВС ~ A DBA DADA 
26 9. 2% 
"DB 6 DA 
^ РА =5 ст. › ОВ =4 см. 
и. CD=9-4=Se (Third req.) 


(14) 


Let side length of square of net = unit length. 
©. length of diagonal of square =f 2 unit length. 
(1) 


From Pythagoras : 
2 АВ z^ [2 unit length + CD = 372 unit length 
+ FR =4 72 unit length. 

^. The scale factor of similarity of polygon M, 
EE 
X42 


+ the scale factor of similarity of polygon M, 


T 


to polygon M, = 


AB 


to polygon M, =O 


ЗАВ = 8 unit length › CD = 12 unit length 
* FD =8 unit length. 
~ The scale factor of similarity of polygon M, 


T AB.BS. 
to polygon M, = Ер = 8 
» the scale factor of similarity of polygon М, 
512-3 


to polygon M, = T 5 


Ta 


— - — ——. Similarity 


Higher skills sin AXYZ: 


m(Z X) = 180° — (75° + 65°) = 40° 


*' Rectangle ABCD ~ rectangle AEON 


. Perimeter of rectangle ABCD + In ANABC » XYZ: 
^ perimeter of rectangle AEON only m(Z A) m (Z Y) 
= AB _ AD. AB-AD (Q.E.D.) 7. The two triangles are not similar. 


С AE AN AE-AN Ee = 
(4) АСЛОВ 7 AAEC — A BED 


[ Answers of Exercise 65) an anc DEF are two equilateral viangles 
7. A ABC ~ A DEF 
Multiple choice questions (6) 


^7 AA ABC › XZY are isosceles triangles 


(08 5216 Када Са т (СВ) =п(4 Z) = 70° 
6 7 
(5)c (6)b (7)е (8 )а ECCE 
(9)d (10) d (10) b (12) с 
(13) с (14) a (13) b (16) b 
(17) b (18) d 019) е (20) с 
(21) 4 (22) с (23) b (24) a 
(25)b (26) с (27)b (28)d 
(29) а (30) b (З0с (32) 6 
(33) с (34) с (35) b (36)a | (10) AXYZ~ALYM because: ХУ = ХЕ = E 
(37) с (38) b (39) b (40)d +m(ZX)=m(z ҮМ) 
аа (42) а (43) d (44)b Ө 
45 46) d 47)b 48) b I m 
(45)c (46) am т: | Буве 
(49) с (50) с (50с (52) с 
2 A AHD ~ A BHC (Q.E.D. 1) 
(53) a (54) b (55) b (56) d 
_ AH. HD 
(57)а (58) a BH HC 
ЛАН x HC = DH x HB (Q.E.D.2) 
Essay questions | 
a : AB. BC. CA 
(1) In AABC: z R DET ED 
m (Z A) = 180° — (80° + 55°) = 45° 2 ACAB ~ A DFE (QED) 


zn А)= т (/ D)=45° 
»m(Z С) = т (/ Р) = 55° 


р Н 13523 
/. A ABC ~ А DEF "AB. "оар БС 18 4 
Е TH я „ХВ BY XY 
(2) AA XYZ > NLM are right-angled triangles | XB. BY. XY 
= =25° 
XE ASEM) aS = АХВҮ-ААВС (QED. 1) 
eRe EM We deduce that : 
3)In AABC: 
МЕ m (2 ХВУ) = m (Z ABC) 
m (Z B) = 180° — (65° + 30°) = 85° IL 
2 BC bisects 2 ABX (Q.ED.2) 


Ге 


15.3 AB. 6 .4,BC. 12.4, AC 8-4 
3.2 DB 45 3 BF 9 3'DF 6 3 
AB. BC AC 
DB ВЕ DF 
2 ЛАВС ~ A DBA QED: D|- AABC-ADBE (QED. 1) 
We deduce that : m (Z ABD) =m (Z ABC) nC Сун (LARD) 
^ і: 2 
CER MS e DEC (QED.2) | .. (7 ВЕР) = m (4 EFC) (VOA.) 
[6] ^ m C)e m(Z EFC) 
бд Соту dp ADR, e "|. isi 
AE-6-2-4cm 2 Ар-= = А0 B= | >A EFC is isosceles (Q.E.D. 2) 
г. In AA AED > ABC: [i] 
+ ZAiscommon AE = AD = 1 „AB СЕ „AB _ DA 
AB AC 2 РА BC “CE BC 
2 ЛАВР ~ A ABC (QED) |. BD EB . BD_DA 
DA BC “EB ВС 
, АВ _ DA. BD 
.. АЕ 753, ВЕ_9 _3 " CE BC ЕВ 
AE. TI 2-3 
E DA 4 2 A DBA ~ А ВЕС We deduce that 
dln AA ABE РСЕ tpg = pe = m(Z АРВ) = m (Z CBE) and they are alternate angles 
>m (Z АВВ) = m (4 CED) (У.О.А.) ADI BC (QED.1) 
Е АЕН T (First req.) | m (4 ABD) =m (4 СЕВ) and they are alternate angles 
^ pc^ ЕС ^pc^4 ^ AB// CE (QED. 2) 
- DC=8em. (Second req.) (D [5 
a | NAAABC s AED: D Bc EN. 
In AA ABM > ACB: АВ LAC (egeh = 2) 
+: ДА is a common angle AE AD 3 
>m(ZABM)=m(Z.C) »m(Z BAC) =m (LEAD) (УОА) 
г. AABM ~ A ACB M - A ABC ~ А AED 
. АВ _ AM é We deduce that m (Z ACB) =m (4 ADE) 
"AC AB "E 2 , 
2 (АВУРАМ x AC (QED) and they are drawn on BE and on the same side from it 
2. BCDE is a cyclic quadrilateral. (Q.E.D) 
(1) AADE~ AABC [13] 
+А АРХ ~ A ABY +A AXE ~ AAYC In AA BDE › BAC: 
(2) ДАРЕ ~ A ABC BD.4.1,BE. 
, AD. DE _ AE a| BA &_? Be 
" AB ВС AC BD _ BE 
+: AADX ~ AABY ВА» BE 
. AD _ DX _ AX (о) | Віз соттоп 2 A BDE ~ АВАС 
“АК ЖҮ AY E DE. 1 .DE. 1 
2 ЛАХЕ ~ AAYC Зет 2 гай 2 
„АХ „ ХЕ _ АЕ DES 
D TC AC (3) | - DE-Scm. (QED. 1) 
from (D ә (2) › (3): We deduce that from similarity 
„ DX. XE _ DE (QED) | ™(4 ВОЕ) = m (4 ВАС) 
BY ҮС. BC 


=: 


2. ACDE is a cyclic quadrilateral (QED. 2) 


Similarity 


x 
wT х9 
2 L У 
(First req.) 
эт (YZ) = (XY) + (XZ) = 144 + 256 = 400 
2 YZ=20 cm. 
эт (XYP=YLxYZ < 144=YL% 20 
^ УЕ =72 ст. (Second req.) 
= ХУХХЕ _ 12х16 об. Е 
»XL= Yz 20 9.6 cm. (Third req.) 
+: ABCD is a parallelogram. 
~ AD // BC = AE // BC 
2 A AHE ~ A CHB (Q.E.D. 1) 
„АН HE (1) 
“"CH HB 
э AB//CO 2 AABH ~ А COH 
, BH _ AH © 
“OH CH м 
3(2): 2, HE. BH 
From (1) 9(2): + Fe = OH 
2 (HB) = HE x OH (Q.E.D. 2) 


@ 


SK suec subtended BD 
“m(ZA)=m(ZC) 


E- 


577 4 Eis a common angle 


2 ЛАРЕ ~ A CBE (First req.) 
2 DE AE DE __10_ 

BE CE 3 6 7+DE 
2708 + (DEY =60 
2 (DEY +7 DE- 60-0 
1. (DE+12)(DE-5)=0 < DE=Sem. 
^ CE= 12 ст. (Second req.) 
@ 
BD is a tangent 
to the circle at B 

AB.LBD B А 

АВ is a diameter in the circle 


^ m (4 ACB) = 90° 


2 AABD is right-angled at B ; BC L AD 
=. (BC =CA x CD 


@ 
7 DC-22BD 
АБ 2 642 cm. 

m (Ару? = DB x DC 
А (612 ) =DBx2DB +. 72=2(BD) 

2. (BD) = 36 ^ BD=6em. 

2 CD= 12cm. 2 (AB) 26x 18 = 108 
2 АВ =6үз ст. › (АСУ =12х18=216 

2 AC=6 


@ 


«+ ВС// AD › AB is transversal. 
^ т(/ A) =m (4 В) = 90° (alternate angles) 
7. In АА АВС S EAD : 


6 cm. (The req.) 


a- 2 =2 (Because E is the midpoint of AB) 
ве 1270 
AD Gi Ss 
»m(ZA)-m(Z В) = 90° 
2 AABC ~ А EAD (Q.E.D. 1) 


We deduce that : m (Z BAC) = т (Z AED) 
and they are alternate angles. 
- АСЕ 


(Q.E.D.2) 


(First req.) 


(Second req.) 


From similarity we deduce m (Z BAD) = m (Z C) 
-. АВ is a tangent segment for the circle passing 


through the vertices of A ADC 

(Third req.) 
K0.45. 1, 0E. QKBLAL.I 
"1B 9 2'IM “ME 8 2 
s. A KOE ~ A ELM 


m 
= 
> = 


5 m(Z ОКВ) =m (Z LEM) >m(ZAXC)=m(Z DYF) = 90° 
and they are corresponding angles . AAXC ~~ ADYF 
OK // LE (istreg) | „ AX = XC 0) 
m (2 ОЕК) =m (4 LME) and they are .. BX XC 
corresponding angles. From (1) 3): +. -Ey = YF 
> EO//LM (Second req.) | <- BX x YF = XC x YE (ОЕ) 
»v LEW OK z ANKO ~ A NEL D 
„МК KO 45 + (АСЁ = 
AME S ё (acy =25 
АМК =М +4 ›(АВУ + (ВС)? = 225 
д №К=4 ст, (Third req) | > 4B із a right angle. 
5 - DH// AB 
ae ^ ACHD ~ A CAB 
x „CD HD „3 = НО 
“CB AB 25 
- HD=62 =12х1= 
© Нр=64 cm.» BDz 12x 4 3cm. 
2. Figure АВОН is a trapezium of area. 
[mer cur ror LM а LET Yer 
АВ+ЮН кво =— 4-x3-232 ст? 
7 AA XYZ 3 LMN have equal measures of m э (The req.) 
corresponding angles. 
Л AXYZ~ALMN E £5 в 
In AA XYD > LMH: In АА DBA > ABC: 
"m(ZY)2m(ZM) (Given) .. DB_ BA, 
+m (4 XDY) = m (4 LHM) = 90° ТАВ BC 
2 AXYD~ ALMH & B is common с A 
XD _ XY 2. ADBA ~ ДАВС (Q.E.D. 1) 
LH LM $ " 2 тА. 
= 105 (The req) We deduce that :m(Z ADB) = m (4 CAB) = 90 
® A ^АР ВС (О.Е.р.2) 
x 3 
[26 p i 
+: ДАВС ~ А DEF / \ N 
^m(ZB)9m(ZE)(l >Y EC xXx B 
,AB.BC.2BX.BX (2) 
Е ORB. nem x в DE EF 2EY EY i 
7 ДАВС ~ A DEF From (1) » (2) we deduce that : 
^ m(ZB)em(ZE) »m(Z C) = m(Z Б) AABX ~ A DEY QED) 
In AA ABX + DEY: 
7 m(4B)=m(4E) @ п, A 
m (4 ВХА) = m (2 EYD) =90° In АА АВЕ › ОВС: 
2 ЛАВХ ~ A DEY .. AB _ АЕ 
2 ВХ AX ()| BD DC A 
EY DY >m (4 BAE)=m (2 BDC) 


In AA AXC : DYF: 
7" m(ZC)2m(ZF) 


d 


two inscribed angles subtended by BC 


2 AABE ~ A DBC (QED. 1) 
г. m(Z ABE) = m (2 DBC) 
2 BD bisects 2 ABC (QED.2) 


28) 


©: Z C complements / DAC 

» Z EAD complements Z DAC 
^ m(Z C) e m(Z EAD) 

»m (Z DEA) = m (4 РЕС) = 90° 


2 ЛАБЕ ~ A CDF (Q.E.D. 1) 
12 (DEY = АЕ x EB 2 РЕ =] АЕ x EB 
(ОЕ) = AF x FC ^ DF=AF x FC 
2 Area of rectangle AEDF = DE x DF 
=AE x EB x AF x FC 
(QED. 2) 


a 7 r 
7 ABCD is a rectangle. 

^ m(Z АБС) = m (4 BCD) 

=90° [d B 


^ ШААОС : 
m(Z ADC) =90° s DE L AC 
2 AADC ~AAED 


„AD AC 
“AE AD 


2 Ар =YAExAC 
+ in A DCF: m (4 DCF) = 90° , CE L DF 

л A DCF ~ A DEC $ = = 

2 (DC)? = DE x DF ^ DC=DExDF 

2. The area of the rectangle ABCD = AD x DC 
=AExAC xTDEx DF 

={АЕ хАС xDEx DF (QED. 
(30) D 9m А 
z AD // BC д 
2 АМАР ~ А MCB 


2 (AD? = АЕ x AC 


" MC MB x 12cm. B 
2. MA x MB = MC x MD (First req.) 
From similarity » we get : Ма - 
Let MA=3k MC - 4k 

os AC=MA+MC ,АС = 14 ст. 


— - Similarity 


27к=14 


2 MAz2x3z6cm. (Second req.) 
& A 

In AA ABC > HXY : 
vm(ZB)mQHXY) / 
(corresponding angles) A eee 


H 


:m(Z С) =m (4 НҮХ) (corresponding angles) 

S ДАВС ~ А НХҮ (Q.E.D. 1) 
AAB Be (1) 

НХ XY 

>% HX/ AB ~<. A DAB ~ A DHX 
„РА = АВ. (2) 

аних AD Bc 

2): n AD = BC 

From (1) › (2): =. рн = ху 

^ XY x AD = BC x DH (Q.E.D. 2) 
@ р 
Construction : 
Draw MD 
Ргоо! 


2 CDisa tangent to the circle. 
2 4 CDM is a right angle. 
д (CD) =CH x CM a) 
but (CD) = (СМУ - (MD) = (См) - (MB) 
= (СМ-МВ) (СМ + MB) = CB (CM + MA) 
=CBxCA 2) 
From (1) > (2): 
д (CD)? = СН x CM=CB x CA (Q.ED.) 
же 
Draw AE L BC 
Proof : 
© АВЕАС АЕ ВС -. ВЕ= 1 ВС 
2% (AB) =BE x BD 


2. 2(ABY = BD x BC (Q.E.D.) 
& t R 

E, 
V AB x EC = DE x BD 
. BD _ AB \ 
"UEC DE Т D Є 
2s CDxBD=DAxEC > Be CR 


(9:8) Ves] e eab ed oak walsdl | 65 


UNIT 


„ВО АВ _ DA 

EC DE CD 
We deduce that : 
m(Z CDE) = m(Z A) = 90° 
=. In A BCD: (BC) = (DB) + (CD)? 
while (BD)? = (АВ)? + (Ар)? 
^ (BCY = (АВ) + (ADY + (CD) 


@ 


In AA ВХА +CDA: 
moz B)2m(z C) 
two inscribed angles subtended by AD 
2 ABXA~ACDA 

We deduce that : 

т (Z АХВ) = m(Z ADC) 

у. m (Z ADC) =90° 

2 AC is a diameter in the circle 


2 A ADB ~ A DCE 


(Q.E.D.) 


_ ВХ _ ВА 


“CD CA 


(Q.E.D. 1) 


(Q.E.D. 2) 


(36) A 


7 AB=AC 


“m(ZABC)=m(2 АСВ) E oe B 


л m(Z ABD) = m(Z ACE) 

+: (АВ)? = DB x CE 

, DB _ AB = AB 

"AB. CE “VAC” CE 

From (1) + (2): -. A ABD ~ A ECA 


(1)d (2)c (3)b 
(5)c (6)d (7)b 
(9)c (10)с anb (12)b 
(13) b (14) b (15) b (16) © 
(17) d (18) с 

Instructions to solve : 


. DB _ AB 


(ОЕР) 


д5х=9у 

> DE// BC AAED — A ACB 

2 АЕ DE АУ 
АС ВС AE+8 X 9 

Л9АЕ-5АЕ+40 2. 4АЕ= 40 

г. АЕ = 10 ст. 


— i 


(2) M is the point of concurrent of medians 
of AABC 
„ДАМУ d: CT eid 
Ар =з ° AD is median in. ABC 
г. Dis the midpoint of BC 
57 Ер/АС 2 ED= L AC=9cm. 
sin AAED: ~ FM // ED 
а M~ ЕМ AM 
SAN AAED -. EDAD 
. FM_2 “руб 
55422 2 FM-6cm. 


(3) In AA ABC + DBA 
7 m (4 ВАС) = m (Z D) » Z B is common. 


.AB.IBC.AC .,.. 6 .BC 
DB BA DA а 54BC 6 

7.3625 BC + (BC) 

2 (BC) +5 BC-36=0 

-(BC-4)(BC«9) 2. BC-4cm. 


(4) In AAACD + ABC: 
т(2 АСО) = т (4 В) + Z Ais common angle. 
р == „ АС „СО _ AD 
2 AACD ~ ДАВС “AB ВС AC 
ax sy +yz 


^ ОЕ = Зет. 


In A EXC: 

+: m(Z EXC) =m (Z XCB) (alternate angles) 

› 7 CX bisects 2 ACB 

^ m (4 ЕХС) =m (4 ECX) 

1. ХЕ=ЕС=8ст. ~. XD=8-3=5cm. 
(6) In AADE: ~ AD=AE 

/. m (/ ADE) =m (2 AED) 

~<- m(ZADB)-m(Z AEC) 

In AA BDA > AEC: ~ m(Z B) = m(Z EAC) 

эт ( АБВ) =м (4 АЕС) 


- = . BD_DA 
^ABDA-AAEC 2. BD. DA 
A „2 „Аһ 
+ AD=AE "ADU 4 
2 (АБУ 236 AD-6cm 


Similarity 


(7) “> A BDE is an equilateral triangle. 
г. m(Z BDE) =m (4 BED) = m (Z DBE) = 60° 
^ m(Z BDA) = m (4 BEC) = 120° 
2 m (2 DBE) = 60° 
г. m (4 ABD) + m (Z CBE) = 60° 
7 m(Z BAD) + m (2 ABD) = 180° — 120° 
= 60° 


^ m (2 ВАР) = м (2 CBE) 

In AA DAB > EBC: 

m (2 ADB) =m (/ ВЕС) = 120° 
эт (2 BAD) = м (2 CBE) 


: ~ ‚. DA. DB 
<^ ADAB~AEBC -. ЕВ = EC 
ees „x? = 
X3 AX 236 
л X=6cm. 


(8) -- / EDF is an exterior angle of the triangle ADC 
г. т (Z EDF) =m (Z 3) + т (4 CAD) 
»7m(Zz3)j2m(Zl) 

7 m(Z ЕРЕ) = m(Z 1) +m(Z CAD) 


=m (2 САВ) 
Similarly ; m (2 DFE) = m (4 ABC) 
^ A DEF ~ A ACB 


^ DE: EF: ЕР= AC: CB: BA=12: 11:7 
(9) Ind ADC: «> AD- AC 
д m (2 ADC) 2 m (Z ACD) 
m (4 BDE) 2 m (Z ADC) 
<. m(Z BDE) =m (Z ACD) 
In AA BDE › BCA: 
m(Z ABC) = m (4 EBD) 
»m(Z BDE) = m (Z АСВ) 
4 К ‚‚ BD _ DE _ BE 
г АВрЕ ~ АВСА ;PD-DE.BE 
л СА = 5 ст. 

~<. The perimeter of AADC =5 +5 +6 = 16 ст. 
(10) In A DAE: © XY // AE 


(V.O.A) 


E 


ADXY-ADAE ; DX. XY 
DX .6.2 

DX«4 9 3 

A3DX-2DX48 2. DX=8cm. 


In AABC: -- DE// BC 


АЕ _ AD 
т. А АРЕ ~ ААВ AA 
9 2 S AC AB 
i2 лв АВ = 16 ст. 


^ ОВ = 16- 12 =4 ст. 


(11) In AA ABC › СЕ” : 
"7 m(Z ACB) + m(Z ECD) = 90° 
In A ABC : m(Z В) = 90° 
^ m(Z ACB) + m(Z САВ) = 90° 
2 m(Z.CAB)=m(Z ECD) 
^AABC-ACDE < AB=BE_AC 
2х 


=5+10= 15 ст. 
(12) In the quadrilateral AXFZ : 
m (Z АХР) +m (Z АЛЕ) = 180° 
2. AXFZ is a cyclic quadrilateral 
<. m(ZDFE)em(Z A) 
Similarly : m (Z ЕРЕ) = m (Z B) 


MX 


, = АВ BC AC 
c o cr -FD БЕ” ЕЕ 
4 Er - FE=3 cm. 


(13) In AA ADE > CBD: 
+: m(Z ADE) = m (4 DBC) (alternate angles) 
: "n .AD. DE _ AE 
2 AADE~ACBD ~ AD = DRAB 
DELL 


"BD 3 
<. AE=2 ст. 


(14) In A ABC: +» m(Z A) = 90° 
-. 2 B complements Z C 
In A YFC: > m(Z В) =90° 
г. £ C complements Z FYC 
^ m(Z В) = m(Z FYC) 
In AA BED > YFC: 
+: m(Z DEB) =m (Z ҮЕС) = 90° 
:m(Z В) = т(2 FYC) 


B = .JBE ED. BD 

АВЕ YET EET ҮС 

"YER ^ YFx ЕР =16 

2. The area of the square DEFY = 16 cm? 

(15) In A ABC : 

- EF// AB 2168.88. 

- EF// AB св (1) 

>in ADBC: 

s EF// DC ;BELIFE 2 
i DC BCE (2) 


(т) (зәүйиє 3urpuodsauo2) (9 7) ш=(уоя7)ш 7 


нау = 

(1) (ѕәүӣив Зшриойѕәшоә) (God 7) ш= (9 7) ш 
oa av ^ 

(bas ay.) ju og = uoĝájod puc 9 JO vase + 


guop- uo34[od „| aq Jo vary у 
ЕЖА ЕН ЕЕК 
х 6 = uo3Aqod puč 91 JO vany г 
X = uosA[od „| ot Jo vaw ayy 127 
6: | = suoSAqod ол\1 oq Jo svo udaavag OWY ^+ 
eid 
sapts шриойѕәшоо ол\) JO $182] иәәл\1әч опу] .". 


(‘bas oup) Quo OF = ЫШ pu 241 JO vae € 


Quo 06 = Buen „| әй Jo vay "г 

О=х 

OgT=XeEl w otl EX +XG Y 
X Е = Мил put ЭЧ) JO полу "7 

X 6 = Вил „| ou Jo пәлтә] 


әйшїш c ә jo төлү 


E 


3 ) mE КЕШЛ Gi 


suonsenb fessa 


2 (S£) 2 (pe) qe 
9 (ze) v (15) 9 (06) P (62) 
2 (80) 2 (15) р (92) 9 (50) 
v (bz) ч) эф) (то) 
" (05) P (61) р (81) PD 
v (9) v (SD > (FI) q(en 
PD (п) р(о1) б(6) 
P(g) (4) 2(9) 205) 
2(#) v(e) р(@) PCI) 


ѕиоцѕәпЫ ээ!оцо ejdninig 
кшш 


89 


9x —— = GOV шїїләйеп oj Jo vase оці, 


ш29=29 


ХИхХХф=91 г 


ov xav (av) © ov Taga‘ 
Я m auem paue ӣн si 2g v V". * 


Xx6-28:Xt-8V 7 
6 dO dd 32. 


Т ^ЧУ ча avc 


aao y ~ gay y ~ Od // 4V “ (81) 
“Wd pp =u TZ] +71 = Od +99 * 


"Шо 21 =#-91 =99 


Шо OL = у ‘шог = 90 > 


HV. HD Eus 
Я 
=oy "ay" SOVV~OaVV Y 


‘alue uouiuoo v SI y 7 € 

(90У 7) ш= (Dav 7) Ш =. 

ЧОУ“. OAV VV ul 

(gov 7) w = (29у 7) ш" 

(aov 7) ш = (099 7) ш ~. ¢ 

аду 7 siuawaddns 99ү 7 + 
oag 7 stuawajddns Say =. (Д0) 


his 
шо fe = Ad 
рии 
gat 9 “ЧУ 


8q /34 = 
: gay yut 


am” омуна“ 


:ОНУУ ш (90) 

“wo 7 =4a У 
лы PA 
dat 49 +49с ОЧ 
vie (1)#шрру 


= 
= 
ч 


Similarity 


From (1) »(2): -. ДАВС ~ A DCE 2 AABX ~ AABY wes 
„ Areaof AABC (ABY (3Yy 2 Я 
Анара (pe) ~(2) и бур) 
a(polygonABCD) (AB) (BY) 
. Area of AABC _ 9 
A A. 3 
^. Area of A ABC = 36 cm? (The req.) | -- AA ABC > DBA have : 
a 2 В is соттоп › т (Z С)  m(Z DAB) 
ZIEWBE F E: А apes ADBA (First req.) 
2 ДАРЕ ~ ААВС fr “Dp BA 
2 % = 
Эте ААРЫ =(42) EZ D |. (АВ? = РВ хВС=6х9 
Area of A АВС AB / \ 
( 2 y € B | -- AB=376cm. (Second req.) 
ES =, Area of (A ABC) _ P= ( 9 y=3 
mL ae Area of (A DBA) 316’ 2 
AreaofAABC 9 (Third req.) 


^. Area of АВС = 135 cm? 
7. Area of trapezium DBCE = 135 - 60 = 75 cm? a 


7 АВЕО ~ A ADO 
(The req.) 2 
г Amaof(ABEO) „(во ү (y т 
a A Areaof (AADO) \АО 2/74 
12 AA ADE s ACB have : / Г EN › 7 area of (A BEO) = 9 cm? 
AD 


ADE » 

8 d H ^ > 
A-i-l A NN 2 Area of (A ADO) = 9 x 4 = 36 cm? a) 
„Æ 4—1 4 -7 АВЕО ~ АСЕР 


AB 8 2 e ZU We Aria of(A BED), (my (BO) „тү. 3 
> 2 Ais common. -AADE-AACB | `` Araof(ACED “Ср/ \AB/ 53/7 9 
A МАДАРЫ. >% area of (A BEO) = 9 cm? 

Area of A АСВ 
Let area of AADE =X 2 Area of (A CED) = 9 x 9=81 cm? 
-. Area of AACB =4Х 2. Area of polygon BODC = 81-9=72em?> (2) 
-. Area of figure ОВСЕ =4 X-X=3X Adding (1) > (2): 

. __Меао'ААРЕ . X 1 (The req.) | ^ Area of parallelogram ABCD = 108 ст? 

"'Amaoffigue DBCE 3X 3 
(The req.) 
a ^ 
- е [9] 
7 FC // AD > DF is a transversal 
- m (4 Б) = m (Ż ADE) (Alternate angles) 
© ii c B 5 

S Tha two polygons are similar. > m(Z C) «m (ZA) (properties of a parallelogram) 
2 AABC ~ ДАВС S BDCESSABAD В 5 

. Area of (A DCF) =( рс y=( AB ) _ 25 
ает) T Атса оѓ (АЕА) ‘ЕА/ \EA/ 9 
+A ABD ~ AABD 20 (2 3) = т(2 4) (Тһе гед.) 


[6e 


UNIT 


7 m(Z ABC) AT Y 
Ав НЬ 
=m (4 ХВҮ)(У.О.А.) $ \ \ 
-m(ZzA)em(Z X) N 
x 2 
эт (2 С) = т(4 Ү) 
mi 0) = т(2 2) 
ЗАВ 1. BC. „р. 1 AD 
xB 2 By 2 “yz 2 xz 


2. Parallelogram ABCD ~ parallelogram XBYZ 
. (parallelogram ABCD) _ (4) 


1 
= (Q.E.D.) 
a (parallelogram XBYZ) \2 4 2 
a A i 
ее j E. 
Á La 
\ \ K 
/ X |J | 
FX =. № 
L-— à — 2 N Y 
с м B 


77 The two polygons are similar. 


S AMDC ~ A NLZ ane 
„ a (polygon ABCD) _ ( DC y s ( MD y 
a (polygon XYZL) LZ NL 


2 a (polygon ABCD) : a (polygon XYZL) 
= (МО): (NL) 

e 

v ABDC is acyclic quadrilateral —— 

е CE Tbe Е 

“m(Z1)=m(Z 2) 

^. In AA EBD › ECA: 


(Q.E.D.) 


m(Z 1) = m(Z 2) » Z E is common 

т. A EBD ~ A ECA 

„ a(AEBD) (BDY (1Y.1 
EE )=(3) =3 (The rend 


AC 


D 
Const. : Draw the common 


tangent of the two 


circles at A 
Proof : 
о т(4 1) = т(4 2) зт (4 3) = т(4 4) 


——%] 


mz 1)=m(Z3) 
^ m(Z2)=m(24) 


эг m(Z BAD) = т (4 CAE) (V.O.A.) 
2 AABD ~ AACE 

BD) 
. a(AABD) _ ( QED) 


`а(ААСЕ) (CE) 


D 


`2 AAA АВЕ > ADC , BDE have : 

m(Z ВАЕ) = m(Z DAC) 

-m(ZDBE) Р 
< 

»m(Z AEB) = m(Z АСР) = м (2 BED) Е 

г. ДАВЕ ~ AADC ~ A BDE 

~. а (A АВЕ): a (A АРС): a (A BDE) 


= (BEY : (0С)? : (DE (Q.E.D.) 
в — A 
x 
N й d 
x зат i 
2 bY ч р B 
© ДАВС ~ A XYZ \ 
x хаво. оно y адво) 7 8C X AD 
"a(XYZ) \ YZ a(AXYZ) LYZ* XL 
(86) = 2 o HO LAD 
YZ4 YZwXL YZ XL 
^ BC x XL=AD x YZ (Q.E.D) 
@ ^ 
(1) , | \ 
€ D B 
Let A ABC ~ A XYZ 


and height AD is corresponding to height XL 
„ a(AABC) _ ВСУ 
“аа ху) (үд) 
EX _ (BOY 


& . AD. BC 
lxYZxLX (2 


"EXC vg 


2. The ratio between the two corresponding heights 
equals the ratio between the two corresponding sides. 

~. The ratio between the areas of the two similar 
triangles equals the square of the ratio of any two 
corresponding heights. 


(©...) 


(2) x 


XE". d 
Let A ABC ~ A XYZ » AD » XE are two 
corresponding medians in them. 


AB _ BC 

“= ,m(ZB)2m(ZY 

Zy 95 MA В) =т(4) 

1 

.AB _ ZBC . AB _ BD 

"xv lvz XY YE 

^ ДАВО ~ A XYE „АБ AD 
ХҮ ХЕ 


2. The ratio between the lengths of two 
corresponding sides in the two triangles ABC › 
XYZ equals the ratio of the lengths of the two 


corresponding medians : AD » ХЕ 


„ Area of (A ABC) „(аву (iB) 
` Areaof(AXYZ) ‘ХУ XE 
Le. The square of the ratio of the lengths of the two 


corresponding medians. (Q.E.D.) 


@ у 
+: AAA ABX › ВСУ »ACZ dg 


are equilateral triangles x] 
^ ДАВХ ~ ABCY ~ A ACZ \ 


2 \ / 
. a(AABX) AB AB) \ 

2. 2(AABX) „(АВ =, \/ d 
a(AACZ) ‘АС (АС? М 
‚мавсу) „(вс y, BOF à 

a(AACZ) SAC? (АСД 


Adding (1) » (2): 
„ A(AABX) +a (ABCY) _ (ABY'+(BC)" _ (АС)? 


Similarity 


ла(АВСЕ)=9х ~<. а(А АВЕ) =16Х 

7. a (A ABC) = а (А ABE) —а (А ВСЕ) 
=16Х-9Х=7Х 

. a(AABC) _ 7X _ 7 


` (АВЕ) 16x 16 GED) 
@ nA 
77 Polygon AXYD 3t —x 
~ polygon XBCY 
„_ (polygon AXYD) _ (AD? i 

a(polygon ХВСҮ) (XY) 
but from similarity АР = XY 
XY ВС 


2 (XY -ADx BC 

. a(polygonAXYD) _ (АБ) _ AD 
` a(polygonxBcY) ADxBC BC 
.. A (A ABD) _ AD 
` a(ADBO) BC 

From (1) » (2): 

. 4(polygon AXYD) _ a(AABD) 
7 а (polygon XBCY) а(А BDC) 


а) 


(have equal heights) (2) 


(Q.E.D.) 


2 A ADB ~ A CDA 


From (1) › (2): 

2. Lengths of corresponding sides in the two 
polygons ADBE › CDAF are proportional. 

э 7 measures of corresponding angles іп the two 
polygons ADBE » CDAF are equal (Why) ? 


a (A ACZ) (Ас? (АС) 
| A(MABX)+a(ABCY)=a(AACZ) (QED) | ` POYgon ADBE ~ Polygon CDAF (ОБР 
à , (polygon ADBE) _ ( AD js (AD 
[18] a(polygonCDAF) ‘CD’ (CD) 
In AA BCE ‚АВЕ: . ) О (Q.E.D2) 
vm(LCBEQamgeny 00 " ы; М 
= m (4 A) (inscribed) — "| B8 


s 2 Eis common 


2 А ВСЕ ~ ДАВЕ 
2 


‚ a(ABCE) ( BC 
" t Rid) 


ale 


w AABD ~ ABCD 


„ AB _BD_AD 
"BC CD BD 
. AB AX _ ХУ BY 
“вс BM MN CN 


m 
z 
> 


‚ ВО AD АВ AX XY BY 
CD BD BC BM MN CN 
2. Lengths of corresponding sides in ће two 
polygons DAXYB › DBMNC are proportional. 
+‘ measures of corresponding angles in the two 
polygons DAXYB + DBMNC are equal (Why) ? 
2. Polygon DAXYB ~ Polygon DBMNC (First req.) 
C = 100-36 
а (polygon РАХУВ) _ 
7 а (polygon DBMNC) — 


m 


©: Polygon X ~ Polygon Z 
. (polygon X) 
a (polygon Z) 
(ав. (ав? 
ac’ (АСУ 
w Polygon Y ~ Polygon Z 
Н а (polygon Y) = (BEY. 
a(polygonZ) “АС 
Adding (1) 5 (2): 
‚ (polygon X) + a (polygon Y) _ (AB)? + (BC? 


= 8 спа. 


@- 


a (polygon 7) (ac? 
. 40+85 _ (AB + (BC)? 
125 cacy 


2 (АС)? = (АВ)? + (BO? 


2. ААВС is a right-angled шапе В (Q.E.D) 
[23] р 
‘The two polygons ç 
BCDA › BMEF have : M 
(1) The measures of their 

corresponding angles в Е 4 


are equal because / В is common 
эм (ДА) =m (2 BFE) (corresponding angles) 
эм (2 C) = т (4 BME) (corresponding angles) 
эт (С АБС) = m (2 FEM) 

(2) Lengths of their corresponding sides аге 
proportional : A BAD ~ A BFE 
2 ВА - AD BD , A BDC~ABEM 


a BAL AD „ЮС BC 
" BF FE EM BM 
2. Polygon BCDA ~ polygon BMEF 


& From (1) ;.BE = ВМ 
BA BC 


5 BE, BE BM. BE 
“BA BA BC ВА 


a) 


(Зеус BMORE 


ВА’ BCxBA 
,. (polygon BMEF) (ве 
' a(polygon BCDA) “ВА 


. 2 (polygon BMEF) BM x BF 


x - (Q.E.D) 
a (polygon BCDA) BC x ВА 


DL ^ 


24) 


Let square ABCD 
have side of length k 


unit length. 


2 AX= i k unit length 
sBX= i k unit length » BY = E k unit length. 


ЗАС = ЗК unit length. 

г. AA AXL › BYX right-angled triangles have : 
ХВ =АГ. ›ВУ=АХ <. AAXL=A BYX 
л XL= XY s similar we can prove that : 

LZ=ZY »m(Z 1)=m(Z 3) 

"m(Z 1) + п(4 2) = 90° 

^ m(Z2)*m(Z3)- 90* 


z- m(4 LXY) =90° 
2 XYZL is a square. (QED.1) 
its side length = (1%) + ( 19, us length. 
> all squares are similar. 
10k 42 
, athe square XYZL) _ ( кый $ gone 
а (the square ABCD) k 8 


[25] 

7 т (2 СВҮ) = т(4 CDY) 

(two inscribed angles on same are CY) 
эт (2 CDY)2 m(Z X) 
^ m(Z CBY)=m (4 X) 


(corresponding angles) 


Similarity 


A = .a(AAED (1Y | 
> m (4 ВОХ) =m (Z ВСУ) аса = (1) =4 
Exterior of the cyclic quadrilateral BCYD PG DOE 2 a (A ACB) = 54 em? 
2 A DBX ~ A CYB TARRA 3 
X X) (ВХ) ^. The area of the shaded region = 54 — 6 
a (A DBX) Я 
zee. ЕР.) Е 2 
а(АСҮВ) (ув © 48 ст? 
(4)InAAXY: 
Higher skills XY DE 2 A AED ~ AAXY 
„аА (Е) (шу! 1 
[1] "a(AAXY) VAY 8 16 
(1)b (2)e (3)е (4)с (8)b (6)c ы а(А АРЕ) T 
Я а (A ADE) + a (figure DXYE) 16 
: с (9)a (10 b 
(7)е (8)c (9)a (0d (шь (2d аба 
Instructions to solve : a(AADE) +30 = 16 
— 7. 16 a (A ADE) = a (А ADE) +30 
Uo FY лер qe ABRE 2 1Sa(AADE)=30 ~ a (AADE) 22 em? 
,A(AAEY) (AFY .(AEY. 5 _1 s 
"AAA САС) = (36) 754407 9 nT ae а 
кее Tu. «ХУ! 2 AAXY -- AAB 
52 ВСИЕЕ 2 AAEF ~ A АВС МЕ xy gn " 
2 a(A AXY) А 2+ E 
„ а(ААЕЕ) АЕ ү. a(AAEF) | $ T =( 
-aaa = (Ac ~ а(ДАВС) = 9 Rote ss aes чон i? 
ВАО Ж, 7a (A АВС) = 2722 = 50 ст? 
^" GXAABO-a(AAEF) = 9-17 $ 7. The area of figure XBCY = 50 – 32 = 18 cm? 
(5) Construction : 
г а (A AEF) = 4 cm? — 
= ї Y Draw CM to intersect а 
(2): 2 AAXY ~ ДАВС АВмЕ т 
Proof : = г) 
А 22 Mis the point of intersection of medians of 
-9 AABC 
55 AY _ AZ 2. CE is a median. 
"АС AD А za E PEETER, 
pe + а(ААЕС)= } а(ААВС) = 4 x36 18cm. 
“AD” 3 $44: 0M. 
"CE 
+: MD// AE ^ ACMD ~ A CEA 
^ л ADZM ~ ADAE à sA.CMD)_ (см); 
2 " a(ACEA) \ CE 
‚ a(ADZM) ( DZ ар д 
i ШАРАК” (pk) а acm „(2 4 
а 13 zd E 18 3 9 
713 +a (The quadrilateral AEMZ) 9 ^ а(АСМО) =8 cm? 
7. 13 a (the quadrilateral AEMZ) = 117 7. The area of the shaded region = 36 —8 
2 a (the quadrilateral AEMZ) = 117 13 = 104 cm? =28 ст. 
(3) In AAED +A BCA: (6) In AA FDE > ABC: 
+s m(Z AED) = m (Z ACB) = 90° 7 m(Z ЕРЕ) = т (Z ABC) (corresponding angles) 
ЕЕ) = m (Z АСВ nding angl 
эт (2 DAE) = т (/ СВА) | amg =m ( enc pte 
AAAED-ABCA SAAED)_ (AD) SAFDE-AABO LAE (BE) 


бз 


UNIT 


(8) 


ates (8) =$ 

. а (А ABC) = 54 cm: 

7. The area of the shaded region = 54 - 6 
=48 em? 


. a(AABC) 


w ДАВС ~ A DEF (A DEF) 


» X+2_ =( x y 
“X47 х+1 


"N-D ох)? 


(X42) (2X4 1)=5X? 

2x? 45X42=5x* 
-5x-2-0 

д GX+1)(x-2=0 

^ х=-1 (refused) ог X=2 

In AABC: 


- DE // BC 2 ЛАРЕ ~ ДАВС 


РД a (А АРВ) = 95 xal 


 EF// AB «s. А СЕЕ ~ A СВА 


=а (ААВС) -(а (А АРЕ) +a ве) 
= a(AABC)- (4 xa (A ABO) +5 (AABO)) 
xa (А ABC) 


-% 
‚ а(С7 DBFE) 
a (A АВС) 


12 


25 


(9) The area of the square ABCD = 6 x 6 = 36 ст? 


#8] 


x. The area of A DBC = 1 x 36 = 18 ст? 


>- FY // BC 2 A DFY ~ A DCB 


=(48) 


‚ a (A DFY КЕ „ашр (2) 
^aADCB) \pc/ "7^ 18 3 
2a (A DFY) = 8 cm? 

»v XE// YF <. A DEX ~ A DFY 
. a (à DEX =(28) h мараю. (т) 
^ а(АБРУ) \DF/ 8 2 
г. a (A DEX) = 2 ст? 

2. The area (figure XYFE) = 8-2 = 6 cm? 


(10) x+y 242) +9 = 15 ст. 


л X+y+z=222cm. 
(11) In АА ABE s ЕВЕ: 
AE , EF on the same straight line 


+ В is а common vertex. 


. а(ЛАВЕ) AE 
“a(QEBR) ЕР 
»7 BA//FD 
, a(S AEB) = (2 
~ a(AFED) \ FE 
а SUED) =4 х a (A FED)=4.5 em? 
» the area of A CBD = the area of A BFD 


=3+45=75 ст? 
2. The area of the shaded region = 7.5 —2 


asl 
= Sf em: 
(12) -- The scale factor of similarity of polygon 
P, to the polygon P, is 2 
‚ Ата (Р) (2y à 
^ Area (Py =(3) =P 


s the scale factor of similarity of polygon Р, to 
the polygon P, is + 


, Area (P) =(4) 


л Area (y: : Area (P,) : Area (Р) 
$c 9 $ 1 
[Area (P) [Area (P) =\[4к + [К =3 7k 


sf Area (po eo - 34k 


la 


| «XY i BC f X 
| 2 ДАВС ~ ДАХУ ^ =a d 
(АВ _ (AB) 


| . a(AABC) _ 


`а(ЛАХУ) (AX) (СВ) 


- Similarity 


т a (the polygon XBCY) = a (A ABC) — a (A AXY) 


Answers of Exercise а 


, а (е polygon XBCY) = (ДАВС) -a (A AXY) 


a (AABC) ‚ А(ДАВС). 
| _а(ААХУ) _| _ (СВ)? _ (АВ)? -(ВС) 
a (A ABC) (AB (АВ) 


э 77 4 АСВ is а right angle (inscribed on a semicircle) 

2 (AB) - (BO) = (АСУ 

‚ (the polygon XBCY) _ (АСУ 

US a(ABO (ABY 
a(AABC)  _ (AB? 

а (the polygon XBCY) (АСУ 


8 
Construction : 
Draw BC DB 
Proof : 

.. A(AADE) _ DE _ a (A BDE) 
a (А BCE) 


` а(ААСЕ) ЕС 
a (A ADE) + a (A BDE) _ DE 


а(ААСЕ)+а(АВСЕ) ЕС 


, А(ААВр) _ DE 
(ДАВС) ЕС 


»" m(4 DAB) = т (4 АСВ) 

(Tangency and inscribed angles subtended same arc AB) 
s similarly m (2 ADB) = m(Z BAC) 
AADB~ACAB — , ADB) (Ар? (9) 


ay 


" а(АСАВ) (САР 
AD) 
From (1) 9(2): 2. DE = АР. 
, EC (cay 
„бе _ (Асу, QED) 
ED (АБУ 


A] 


‘s Any two regular polygons having. 
the same number of sides are similar. 
„a (square ABCD) _ (AB)? 
7 a (square ABCD) (АБУ? 
Let the length of the radius of the circle =r 


2 AB = гү (because the diagonal of square ABCD 
is a diameter in a circle). 


> AB = 2 r (because the length of the side 
of square ABCD equals the diameter of the circle). 
‚ (square ABCD) _ (#2) 


К ———-———-l (The гед.) 
a (square ABCD) 


Multiple choice questions 


(1)b (2)а (3)a (4)c 
(5)а (6)d (7)а (8)d 
(9)b (10) a айс a2)c 

| 23)a (14) c (15) b (16) a 
[om (18) c (19) b (20) a 
(21 с (22) с (23) a (24) а 
(25) 4 (26) а (27) 4 (28) b 
(29) с (30) b GUc (32)b 
(33) d (34) b (35) а (36) a 
(37) а (38) b (39) b (40) a 
(Ic 


Essay questions 
(1)  AExEB-6x7-242 
»CEx ED=5x84=42 
«<. AE x EB = CE x ED 
+. The points A ‚В >C +D lie on one circle. 
(2) +(3) The points A 3 B ›С s О are not lie on 
one circle because points A +B + D lie on one 
straight line. 
4) AE x EB=5 х 20 = 100 
> CE x ED = 10 x 10 = 100 
^ AE x EB = СЕ x ED 
7. The points A +B С 5D lie on same circle. 
(5) AE x BE= 12 x3 = 36 
SCEx DE=9x4=36 
2. The points A +B >C * D lie on one circle, 
(6) +: AE x BE=6 x 3.6=21.6 
9 CE x DE=7.2 x 2.8 = 20.16 
AS AE x BE#CE x DE 
7. The points A ‚В +C +D are not lie on one circle. 


ТО 


| 


v(XAY = XB x XC 2 (15Y 29 (9+ BC) 
2.225=9(9+2г) 4252942r 
^ r28cm. (The req.) 


E 


UNIT 


9 _ Е 
Draw MO to intersect 
the circle at C + D 
2 MD =6+4= 10cm. 
37 MAx MB = MC x MD 
2.3 MB=2x 10 

AB =62 -3-32cm. 


Let CE X cm. 
^ DE- (115- X) em. 
» AE x EB = CE x ED 
25 хв=х(2-х) 
х?-23Х+60=0 
2. (2Х—-15)(Х-4)=0 
2 The lengths of CE › ED are 7.5 cm. ›4ст. 

(The req.) 


2 
2 (АВ) =АСхАР = (52) = 1х ADxAD 
2.50 + (AD ~ (AD = 100 


D=10cm. 


«+ AD is a tangent » AB is a diameter 
2 m (4 DAB) =90° 
52 (AD) = DC x DB =4 x 16=64 
2 (AB = (DBY - (АБ)? 

° = (16) — 64 = 192 =(2 г)? 


2. (AB) 
г. F of the circle = + х 192=48 


(The req.) 


7. Area of the circle М=Рл=48 t em?. (The req.) 
From the major circle : (XY)! = XC x XD 
From the minor circle : (XY) = XA x XB 
From (1) » (2): -- XC x ХЮ = ХА x XB 

4 XC. XA (QED) 


(1) 
(2) 


7 DN x NB =EN x МЕ ^ DNx6=2x9 
2 DN 23cm. 
sU AB=DN АВ =3 cm. 


2 (АС)? =AB x AD=3 x 12 


E 


7 АС=бст. 

In AA ACB * ADC : Z A common angle 
»m(Z ACB) tangency = m (Z D) inscribed. 
2. A ACB ~ AADC 


эше Алое (АБ) = (12) = 


10] 


7 МВ х МА = MY x MX 

$7 МСх Мр = MYx MX 

From (1) » (2): 2. МВ х MA=MC x MD 
ЛАВ >C >D lie on опе circle. 


(First req.) 


(Q.E.D.) 


> 4 X ва common angle. 
1 АХІМ ~ А Х2Ү 
хь XM 


(Q.E.D. 1) 
ЕЕ л Хх ХУ =ХМ x XZ 
-. Figure LYZM is a cyclic quadrilateral (Q.E.D. 2) 


@ c 


+ АБ= ту ВЕ »BE=6em. № 
ЛАЕ=25 оп. 

52 DE= # СЕ ›ЕС= 5 ст. E D 
^ DE=3 cm. Р 


т AEx BE=2.5 х6= 15 . рЕхЕС=3 х5 = 15 
©. AE x BE = DE x EC 
7. The points A › В +C + D lie on the same circle. 


(QED) 
7 (NXY = NB x NA (NX)! =NC x ND 
2. МВ х МА = МС х МО 
NB _ ND 
-NC NA (Q.E.D.) 
@ f 
7 (CX) = САх СВ 
(СҮ =САх CB 
д CX=CY (QED) ү, 
x 


Similarity 


а ; MAACO) (coy (шү а 


" ` a(ABCA) V СА 6/9 
In circle М: 
Y " ^ a (AACD) 24k +a (A BCA) =9k 

© (АВ) =АЕХАЕ .(ABY-4x9-36 

уса p | А80) =5к 

^ А = бст. P ( „ A(AABD) _ 5k 5 (QED.3) 
In circle N = (АС)? = AE x AD =9 x 16 = 144 "AABO 9k = 9 ad 
^ АС= 12 ст. 2) | z 
Fi | ni Айе LAC in [19] Construction : 

rom (1) › (2): ~ m Draw the diameter XY 7 = c BA А 
^. B is the midpoint of AC RED) in the major circle + ( P 
@ intersecting the minor circle at B HOU f 
Const. : Draw ED Proof: : ADN XY = {В} Y 


Proof : -: The figure FDCE 
is a cyclic quadrilateral 


<. AB x BD =ХВх BY =5х 19 =95 (Q.E.D.) 


20 

р Е А 
З AE x AC=AF x AD 77 A ABC is right-angled at В › 
+: The figure ABDE is d BELAC 
a cyclic quadrilateral. ^ (ABI = AExAC (1) 
^ BF x FE = AF x FD 


*' Figure FECD is a cyclic 


каше. ЗАВЖАС _ i 
Dividing : BFXFE = В (Q.E.D.) quadrilateral. 
(because т (Z D) + m (4 FEC) = 180°) 
& А 7 AF x AD = AE x AC (2) 
Draw MO to intersect From (1) 2): 


the circle at D » Е +. (АВ)? = AF x AD (First req.) 


^ МЕ= 2+8 =20 ст. 2 (62 =АЕхВ 
17 MAXMB-MD x ME ^ АЕ= 45 ст. (Second req.) 
2. МА (МА+ 11) 24 x 20 
2 (MAY 11 MA- 80-0 @ 
^ (MA + 16) (МА 5) =0 МСІАВ 
2 МА= 5 с, (First req.) | у. C is the midpoint of AB 
7 (MC) = MD x ME =4 x 20 =80 2 AC=CB=4 ст, 
^ MC 280 = 4ү5 cm. (Second req.) | Draw DE a diameter in the circle. [=> 
@ A Let the radius length of the circle = r D 
2 рЕ = 

2 (AC) = CD x BC F В 

hiini é ^ EC=DE-DC =(2r—2) ст. 
л AC is a tangent 

up RM E \ „|? ACxCB = DC x CE 

К rcle раз: 4cm. Sem. 

РВ 2 4x4=2Qr-2) г=зст. (The req.) 

through the points A » B > D (QED. 1) 
27 AA ACD 5 BCA have : e 
m(Z DAC) 2 m(Z B) Construction : 
(tangency and inscribed angles subtended by AD) Draw XA » XB 
» 2 Cis a common angle. Proof : 
7 AACD ~ ABCA (Q.E.D. 2) | -+ 7 AXB isa right angle (inscribed in a semicircle) 


77 


UNIT 


»XC LAB» XCLAB 
© (XC) = АС x CB 
but AC x CB = DC x CE 
2. (XC) = DC x CE 


[23 


Construction : 

Draw BE , BF 

Proof : :: AB is a diameter 
«. LEisarightangle > 


4 F is aright angle 
577 4 XNB is a right angle › 
2 УМВ is also a right angle 


~. Both figures XNBE › YNBF are cyclic 


quadrilaterals 


577 XNBE is a cyclic quadrilateral. 


SAX x AE=AN x AB 

+s YNBF is a cyclic quadrilateral 
2 AY x AF=AN x AB 

From (1) *(2) : 

SAX x AE = AY x AF 


e 


Construction : 

Draw MB 

Proof :  m(Z МВА) = 90° 
:BC.LMA 


2. (АВ = AD x AM but (AB) = 


7 AX x AY ZADx AM 


AX x AY 
(Q.E.D.) 


a 


Construction : 
Draw BD 

Proof: 

In AABE: 

7 m(Z ABE) = 90° 
‚ВОТ АЕ 


г. (CD)! #2 АР x АЕ 


78 | 


2 (АВ = АР x АЕ 
+; (СБ = CB x СА =АВ x2 AB=2(ABY 


(Q.E.D.) 


26) 


+ (AD) = DB x DC 
2 AD x DE = DB x DC A 
2. АВЕС is a cyclic quadrilateral 
^ m(ZI)2m(Z3) А P 
but m(Z I)e m(Z 2) Y 
лт(22)=м (23) 
7. AA ECD › EAC have : 
т(2 2) = т(4 3) › 2 E is a common angle 
г. ЛЕСЮ ~ A EAC (Q.E.D. 1) 
From this similarity we get : ES = ЕЕ 
2 (EC) = ЕР x EA=ED х2 ED 
-2(ED) (Q.E.D. 2) 

ü 
(1)с (2)d (3)е (4)b (5)а (6)c 
(7)а (8)е (9)c (10b (IDb (12b 
Instructions to solve a $ 
(1) Let ED =EM =X 

^ MD22X-r 

А ЕМ=2Х 


577 EA x EC = ED х EF 


А ME=2) 


2 ет. 


(2) Let MC =CB=X 

2 CEx CD=CAx CB 

2 (6+ X) (6=X) =(Х+ 1) 00 
236-x!2x'«x 
х?+х-36=0 
z @х+9)(х-4)=0 


2 X=— (Refused) or X=4 


n АС=4+1=5 › CB=4 


д АВ=5+4=9 ст. 


(3) СХ ва tangent segment 
2 (CX) = CB x CA 
^. (87 = СВ x (CB +30) 
7. (СВ) + 30 (CB) - 64-0 
^ (св) -2) (cB) + 32) =0 
7. CB =2 em or CB =~ 32 (refused) 


> DY is a tangent segment 
2 (DY? = DB x DA 
^. (207 = DB (DB + 30) 
2. (ЮВ)? + 30 (DB) - 400 =0 
2 (DB) - 10) (DB) + 40) =0 
^ DB = 10 ст. ог DB =- 40 (Refused) 
д DC=10-2=8cm. 
(4); FEisa tangent to the bigger circle at E. 
2 (FEY =FCxFD ~» (FE)? =4x9=36 
^ FE=6 cm. 
FE x FB = ЕС x FA 2. 6 x FB=4 x3 
^ ЕВ =2 ст. д ВЕ=2+6=8 ст. 


(5): ABs AD ше two tangents to the smaller 
circle at B and D 


ЛАВ =Ар=х 
ЛАС=Х-1 5 АЕ=Х+2 

+ (АВ =АСХАЕ ~ X?=(X-1)(X+2) 
Pax ex-2 лх-2=0 


(6) CBisa tangent to the circle 
2 (CB) = СЕ x CD 
^ (CB) =3 x (3 + 18) = 63 
д СВ =163 2 3*[7 ст. 
777 АВ = АР (are two tangents) 
ДАС-АБ=АС-АВ 2 CB 2 347 em 
(7) Draw AD 
: AB is a diameter in the semicircle (М) 
д ADLBE 
In AABE: 
© BD=DE=6cm. 
: AD. ВЕ 


Similarity 


^. A ABE is an isosceles triangle 


<. АЕЕАВ 

37 EC x EA = ЕО х ЕВ 

“4x ЕА=бх 12 ~<. ЕА 18 ст. 

7 АВ = 18 сп 8+2 =9ст. 


(8) In AABC: т (2 В) =90° 
^ (АС) = (12 + (9) = 225 


2 ACE 225 = 15 em. 
s АЕ х АВ =АР xAC 
25х12 =АБх15 ~; AD=4cm. 
^ DC=15-4= И cm. 
(9) - i-i 
XE=2k › EY=3k 


7 EA x EB = EX x ED 

> EAx EB=2k x (3k +6) 

+7 EA x EB=EY x EC 

^ EA x EB=3k (2k +(CX)) 

From (1) › (2): 

~ 2k(3k+6)=3 k (2k (CX) 

n6K e I2kz6k +3 К(СХ) 

2 12k=3k (CX) ^ СХ =4 ст. 
(10) ` The perimeter of A ЕМС = 20 ст. 

л4+6+2г+ 0С = 20 

^ DCz10-2r 

> EA x EB = ED x EC 

“4 x(4+2r)=6 x (6+ DC) 

By substituting from (1) in (2) : 

~ 16+8r=36+6(10-2r) 

5 16+8r=36+60-12r 

^ 20г= 80 

лг=4ст. 

~<. The perimeter of A EMC is sufficient to find 

the length of the radius. 

(11) Draw AC 

2 AB is a diameter in 

the semicircle 


a) 


(2) 


Е 
oi 
/ ЈА 


7 m (Z АСВ) =90° 
In AACB : AC 2/207 - 16? 
2 АС = 12 ст. 


UNIT 
| 


In AACE: AES [122 + 5? = 13 cm. 


777 EC x EB = EA x ED 


(12) + AB is a tangent 
2 (AB) =AC x AD 


2 =4xAD 

2 AD = 16cm. 

200 = 16-4= 12cm. 

-MELCD ~» isthe midpoint of CD 
д EC=6cm. +. r=BM=4+6= 10cm. 


> 2 Ais a common angle. 
2 ДАРЕ ~ A ACB 


AC CBT AB 

2 DE=18 mm. 

»AD x AB=AE x AC 

2. BDEC is a cyclic quadrilateral. 


- m(Z В) = т (4 CEN) 


(First req.) 


^ AA DNB > СМЕ have : 

m(Z СЕМ) = m(Z В) > 2 № ва common angle 

5 e» ,DN.NB.DB 
^ A DNB ~ ACNE -N NE^ CE 

‚ NB_44_ 11 . NC+45 _ 11 
“NE 16 4 "UO NE 4 
И NE-4NC = 180 @) 
DN 11 18+ЕМ _ 11 

CN 4 " XN % 

4H CN-4EN-272 (2) 


Solving the two equations (1) » (2) together : 
N = 144 mm. › NE = 21.6 mm. 


| Answers of Life Applications on Unit Three 


+: The scale factor = drawing scale of the house 


(Second req.) 


П 
Ба le factor = —— 
The scale factor 150 


80 | 


~. The dimensions of reciption are : 
5.6 x 150 = 840 ст. = 8.4 m. 

334 x 150 = 510 ст. = 5.1 m. (First req.) 

s the dimensions of the bedroom are : 

2.6 x 150 = 390 cm. = 3.9 т. 

334 x 150 = 510 cm. = 5.1 m. (Second req.) 

> the dimensions of the living room are : 

24 x 150 2 360 cm. 2 3.6 m. 

23.6 x 150 = 540 cm. = 54 т 

г. The area of the living room = 3.6 x 5.4 = 19.44 m? 

(Third req.) 

The length of the bath room the kitchen and the 

living room = (2.6 + 2.6 + 3.6) x 150 = 1320 em. 

=13.2m. 

and the width of this part = 2.4 x 150 = 360 cm. = 3.6 т. 


2 The area of this part = 3.6 x 13.2 = 47.52 m? 
The length of bedroom and the reciption 

= (2.6 + 5.6) х 150 = 1230 cm. = 12.3 m. 

» the width of this part = 34 х 150 = 510 em.=5.1 т. 
^. The area of this part = 12.3 x 5.1 = 62.73 m? 

2. The area of the house = 47.52 + 62.73 = 110.25 m? 


(Fourth req.) 
8 ^ 
а T 
-~ DE// AB Бу 
2 A ABC ~ A DEC a 
‚И T T NR. 
“DE EC СТВ 24 C 24m E 2m B 
AB-33m (The req.) 


(1)1In AA ABC > DBE: 
m(ZA)=m(ZD)=90° 
эт (С ABC) 
=m (Z DBE) (V.O.A) 

2 A ABC ~ A DBE 


АВ AC x 
: ss 


“DB DE 
s Х=30м. 


(The req.) 


Similarity 


(2) + DE// BC [1] 

ў мету, СЕРИЯ ^R с 

2 ААВС ~ A ADE = Dis the midpoint of AB ВА 
BC _ AC СР] АВ i \ 
БЕ: aE CD passes through the ( 
80 _ 100 à / 
X 40 center of the circle and SS 
Х=32 т. intersects it at E B 


/. AD x DB =CD x DE 
427x2729xDE ^. DE- 81 m. 
^ CE=81 +9=90 m. 


In AA ABC › DEC: 
7 m(Z ACF) 
=м (2 DCF) 


(measure of incidence 


~. length of the radius of the arc is circle 
(The req.) 


angle = measure of reflection angle). 
ЗН AEB) c npe DER} “1S x X= 10x 12 2x28 
»m(Z B)e m(Z E) - 90* 


^. The fountain is at a distance 8 metres from 


^ ДАВС ~ A DEC the entrance. (The req.) 
. AB _ BC . AB _ 10 
“DE EC "US 2 [9] 
< AB=9m. To find the length of the 
wire AB as in the PS d 
ВР А 
© A ABC is a right opposite figure. Vig 
У 
angled triangle at С ы Measure the length Sf 
›СО 1 АВ Е c | of the road AC > AD 
2 (CD)? =AD х DB =2 x 8=16 and substitute in the law : 
^ CD-4 km. (First req.) | (AC)! = AD x AB 
2 = 2 
»(BC) = BD x BA =8 x 10 = 80 AABS А0 (QED) 
^ ВС=4\[5 km. (Second req.) 


-- C is the midpoint of AB » 
СТАВ 
2 DC passes through the 


Lots 
B SA 
Sem, $em ^^ 
centre of the circle. 

ЖАС x CB = DC x CE 

* E 


^n БЕ=10+2.5 = 12.5 ст. 
=. The length of the radius of the disc 

== 62 б 

= yyy = 8.25 em. (The req.) 


OO eso | ЭМ) OW А>, yalsdl | 81 


9 | z x 
XZ// LY K 
М _ XM g” 
zL XY *» 
2м _ 9 Y: L 
(1)First:b Second:d  Third:b (2)4 a № 
(3)е (4)b (5)b (6)b | > ZM=135cm. (The req) 
(7)а (8)c (9)c aoa | z 
d 13 14) d a 
an (12) a (13) с (14) - BCWED 2 ВА _ СА 
(15) с (16) с (17) а (18) b 6 5 А! АЕ 
(19) b (20) а оь 24. |? Ан {ABS 10cm. (Бий) 
(23) b Q4)a (25) b Qoe |: XY DE ghee SS 
AD AE 
Essay questions EL ^, DX 2 4.8 ст. (Second req.) 
(1) AD 6 = 
(1) ~ DE/ BC < AD SAB 
X DB EC 
. 4 a " 
A 1X3 
(2): 8 6 
(2) DE/B АЕ Ар 
ЕС DB 
ЖА s5X-10-3x 
(3); РА- 3 5 3 
А 2x=10 
(3)  DF/AC 
.. AD » X= 6 
as "п 14 
(4) 2DB=12 2 DB 2 6em. 
2% 3FC=12  ЕС=4 ст. 
(5) CF 
EE T 5 DF// AC = 
2 DE is not parallel to BC M РР 
= 2 X(X+5)=24 
(6) In the right-angled triangle AED at E : 6 х+5 
(АБУ = (АЕ) + (ED)? = 225 + 400 = 625 LX e5x-2420 д (X8)(X-3)20 
АР 2 25 cm. 2 X=-8 (refused) or X=3 
.XL.56 2 
хм 5 
‚ХМ 8422 
XZ 2]. 3 
XL _ XM 
XY XZ 
(QED) | . TMi YZ (QED) 


The triangle proportionality theorems 


, AD, АЕ 


E -. DE// BC First req. 
DB EC кк) 
© SAE=4 EC 
АЁ. А In A ABC which is right at A : 
"EOS 2 (ВСУ = (АВ) + (AC)! = 81 + 144 = 225 
AD. 10. 5 ^ BC - 15 em. (Second req.) 
DB 8^4 
2 DE is not parallel to BC [2] 
7 XY/ BC АХ. АУ 
[8] AB AC 
DBC » from the properties of the proportion : 
„АХ AY AX+AY = 3 
MA _ MD АВ АС АВ+АС 5 
AC DB 
рб „® n 5АХЕЗАХ +9 
25 . MD АХ+3 6+CY 5 
эб = М0 
25 +3 ‚2 АХ =4.5 ст. (First req.) 
4 MD 231 ст, irst req, 
Deas (Fistrea) | а+3СУ=30 „сүлде, (Secondreq) 
=71-31- 5 
MB 75 33 4 ст. (Second req.) [13] A 
cR 5 F 
[0]  DE// BC E D 
, AD. AE 
i AB AG. c B 
»vEFJCD АЁ AE 
AD AC 
„АЁ Ар “(ADP =АЕХАВ (QED) 
AD AB 
AD _ AE 4 DE/BF (QED) o =. A 
DB EF .. EF// GB N 
D aA 7 
AE 6 _3 Ap ү 
ac wF 2% EN//CD 
NN AE AN АЕ АМ | à 
"EB 1 5 АС АБ = _AB AD 
АЕ DE ^ In AABD : FN / BD (QED) 
EC EB i 2 [5] ^ 
AD // BC Given: A ABC + Dis the midpoint 5 
7. ABCD is a trapezium. (Q.E.D) | of AB «E is the midpoint of AC JUR Y 
@ HETERO é PX Y 
^ \ 
In A DAE » which is right at A : ее __ Ж. 
x! (АБ) = (DEY - (АЕ) =25-16=9 Construction : Draw EF // AB to intersect BC at Е 
^S AD=3 cm. 
AE_4_1 
ДАВС: + "ddl (QED. 1) 


UNIT 


+ EF // AB >E is the midpoint of AC BD.BY.3 (у 
E DC XY 
ЛЕҢ iidpoi 2 ВЕ= 1 
Fis T midpoint of BC bs 2 BC From (1) (2): > ax ву 
› - the figure BDEF is a parallelogram. 
Е E ЛАХ =ВҮ (Q.E.D) 
2 DE=BF=1 ВС (QED. 2) 
| dip 
@ 7 | InAABC: -- DX//AC 
+ DF // BC BRED’ „Вх = 2 BX=S4em 
ЕТ BC BA “135 
* ME MD so EY /AB СЕ СҮ „4 
аст č B . CB CA "15 9 
+ CD// BE i fea 
CM. ME 2 XY 2 BC- (ВХ + CY) = 13.5 - (54-4 6) 22.1 cm. 
MF MC (The req.) 
^ (СМ) = MF x ME (QED) @ 
@ | ME AB 
< AD // BE | j эг МЕЛАС 
, AN DN , DM. DE 
NB NE "pA Dc 
>< NB/CD 2% DB=DC Е = 
. DN. BC AN | BC 2. Dis the midpoint of EF (Q.ED. 1) 
"NE BE NB BE D is the midpoint of BC 
>» BG/ DE aoe 2 AD isa median of AABC ~. DM = ТАБ 
GD 
„AN CG (QED) | InAABD: ~ DE- 1 BD 
NB GD E 
sin AACD: 2 DF- 1 DC 
A 3 
In AABC:  ЗАр=2 В . DE« DF= 4 (BD + DC) 
AD. 2) (Q.E.D. 2) 
DB 3 
AH (78.0 
NUM m S 
ЕХ 3 с ~The area of AADE _ AD 
, AD _ AF 2 DF/BX (1) | ^ TheareaofAABE АВ 
DB FX (because they have the same height ) 
In AAXC: >: 5 СЕ=ЗАС sii the area of AABE _ AE 
АХ _ 20 _ 5 М AC АХ the areaofAABC АС i 
= = fe = cause they have the same heigl 
Е | СЕ ХЕ (because they have th height) 
FE/ XC 2) |, -- AR=AE (because DE // BC) 


From (D > (2): -- DE // BC 


~. The points D > F and E are collinear (Q.E.D.) 


ТАВ АС 
. The areaofAADE _ The area of АВЕ 


2 - (Q.E.D.) 
Theareaof AABE Тһе area of A ABC 


@ А 
InAADY: + EX / DY 

AE_AX_3 А - 
MIA 0 

ED XY 4 с кан TEM EE 


InABCX: ~ DY // CX 


а] 


Higher skills 
@ 


(1)c 
(4)a 


(2)b 
(5)b 


(3)c 
(6)b 


The triangle proportionality theorems 


Instructions to solve a $ 


(1) m(Z ҮРЕ) = м (2 YCB) 


(corresponding angles) 


sv m(LADY) =m(Z CDB) (V.0.A) 
‚т (2 АБУ) = m (Z FDY) 
г (2 СОВ) = m (Z DCB) 
2 BC 2 BD = 15 em. 

D AD рв 

АВ BC 

^ р +15 d$ 3 
А 3AD=2AD+30 ^ AD 230 cm. 


(2) To prove that DE // BC » it is sufficient to be 


AD _ AE 

АВ АС 

. DE / BE , AD АЕ 

> E "aS TAE 
Lee AE 2. АЕ х АС = (АЕ) 


(3) 2х?-3ху-5у'=0 
2.(2Х-5у)(Х+у)=0 


“>2Хчб5у ie. 
or X=- y (Refused) 
ДАВС: ED // BC 
‚‚ AE „ЕР 

АВ BC 

^ AE=4cm. 


( 4) Draw the common tangent AF 
ыт (2 РАВ) = т(2 АБВ) F 
(angle of tangency and inscribed 
angle subtended the arc AB) 
эг m(Z РАС) =m(Z AEC) 
(angle of tangency and inscribed + 
angle subtended the arc AC) 

7. m(Z ADB) = m (Z AEC) 


(in corresponding position ) 


DEVEC . AB _ AD 
DB // Ei EET 
TE JDES 

Il 2 DE-2em. 


(5) In AA ACE : ECF 


- AE > EF are on the same straight line and 
have common vertex С 


‚ a. (AACE) AE 

Та (ACEF) EF 

5АЁ 18-5 ‚ АВ_ 5 

і "AF 8 
AD. AE 
АВ AP 
AD = 10 cm. 


(6) In AA CBE › EBA: 


+: CE > EA are on the same straight line and 
have common vertex В 


‚ а. (AABE) _ AE а (ЛАВЕ) _ 4 

"W(ACBE CE dal „Фф 
^a (A ABE) = 18 cm? 
: v DE// BC 

АБ АЕ 4-2 ADL 2 

DB^'EG. 2. 1 АВ 3 


In АА ADE »ABE: > AD » AB are on the 
same straight line and have common vertex E. 


‚ a. (AADE) _ AD ‚ A(MADE) _ 2 
`` а. (AABE) АВ В» ~ 98, 
ла. (A ADE) = 12 cm? 

АБ _ CE 2 Аг, CH 
DB EA "AD«DB CE+EA 
АБ SE (0 
АВ CA 
s BG BC , CE. BG 0) 
СА ВА 
From (1) 9(2); 2, AB = BG ^ AD BG 
AB BA 
s'y AX = ВХ (given) 
AAD-AX-BG-BX ~ DX=XG 


In A DEG : «+ X is the midpoint of DG > XF // GE 
2 Fis the midpoint of DE (QED) 
[3] р А 

Construction : 
Draw ВЕ,ВЕ 
Proof : In the figure ВЕРЕ © 
- Mis the midpoint of each of EF > BD 


2. The figure ВЕРЕ is a parallelogram. 
In А АВЕ: © XE// BF 


=22-1 (1) 


UNIT 


sin A BCE: ~ FY // EB 
БЕХ ZCE - 
“YB FE 

From (1) » (2 


д XYWAC 


0) 
this in the triangle ABC 


le 


AX CY 


"XB YB 
(QED) 


Answers of Exercise | 6 
Multiple choice questions 


(1)b (2)d (3)c (4)b 
(5)b (6)b (Te (8)b 
(9)b (10) b (11) b аза 
(13) с 014) с (15) с (16) d 
(17) a (18) с (19)с 20а 
(21) с 
(SIL Essay auestions ) 
&ü 
(1)EF  (2)DF (3)DE (4) DF 
(5)ME (6)рЕ (7)МЕ (8)MC 
а 
(1) AB/DE › BE-EC ~ AD=DC 
2 3X-1=2x43 2 х=4 
3% BE=EC л2у+7=13 
22у=6 лу=3 
(2); AD//BE//CF > DE=EF=FM 
^ AB=BC=CM axax 
лХх?*-3х-4=0 ®(Х-4)(Х+1)=0 
лх=4 orX--1 (refused) 
3% BC=CM л2у-1=13 
2y=14 y=7 
(3) - AB// DC // EF i924. MB. HF 
BM MC CE 
n4X-122X47 22X-28 
nX-A4 2742 
5 3 
лу-4=10 лу= 4 


— 


(4) : AB//CD// EF > BD=DF 


7 AC=CE &2Х-3=х+2 

&Х=5 

7 BD=DF лу+3=6 sys 
(5) х+3=2у+5 

2X-2y-22 a) 

> X-3=y+2 X-y=5 (2) 


by subtracting (1) from (2) : 
лу=3 s by substituting in (2): 


2х=8 

(6) ~ DE// BC » AD=DB s. AE=EC 
AX46-23X-2 22XN=8 лХ=4 
Ind ABC: 
7 D s Eare the midpoints of AB › AC respectively 
. peat р 21 
2 DE=4 BC 23у-2=1 6-0 
д6у-4=5у-1 лу=3 

(7): 2х+1=у-3 2 X?-5=3X-1 
sXi-3x-420 = (X-4) (x41) =0 
2 X=4 or X=-1 (refused) 
лу-3=9 лу=12 

(8). 3542 2X44 

15 12 

a 12GX+2)=15 (2X44) 
7.36 X 24 2 30 X+ 60 2 6X=36 
xus у-и =133 
—Х=6 23 У 34 
23484 6 .10 

9). X31. 6.10 

з $; AV 

= 54 — 104 294 

x+1==104 х=94 
= 50-81 
у= 6 =83 


e 


ЗЫ, // L, // L and M » M are two transversals 
„AB BC CD „i 24 CD 
“XY YZ ZN "XY 36 48 


_16x36 
- 7 


` ХУ =2.4 ст. 


+CD =3.2cm. 


24x48 
E A т (The req.) 


~ AB // DE / XF 
‚СВ, СА are two transversals. 
. CK _ XE _ BE . S zd SBE 
“CF FD AD "75 FD 6 
л FD=6cm. » BE=4cm. (The req.) 
AC // FE // DB МЕ _ EB 
крй MF FD А 
ees ^. MF = 10 cm. (First req.) 
АМ CM AM. 18 
мв MD 15 25 
^. AM = 10.8 ст. (Second req.) 
+ AB // CD // EF AC _ CK _ KF _ АЕ 


ESN FS: 0295 


" BD DK KE 18 
2 BD - 4 em. » DK = 8 cm. › КЕ = 6 em. (The req.) 


y XY /| BD// AC Y 

„АК НЕ 2 

“cy ED “о 
^ AX x ED =СУхЕВ (Q.E.D.) 
© ABII/CD I EF | XY ZK 

„ АС„СЕ EX XZ . 2 CE EX. XZ 
“BD DF FY YK "725 DF 45 3 
2 ЕХ =3.6 em. » XZ 224 ст. 
г. СВ=12- (3.6424) = бет. 
^ ОЕ =7.5 ст. (The req.) 
wv AX: XY:YC=2:3:5 
^ BD: DE: EC=2:3:5 

. BD _ ре _ EC .BD 75. EC 

ui D Ж TUB Wan 
^ BD=Sem, › ЕС= 125cm. 

.. AX _ BD NE 5 

ТАС BC АС 54754125 
7 AC = 20 ст. (The req.) 


The triangle proportionality theorems 


D ^ 
y 
~ DX EY BC fe ^ 
РА 
= AM „хҮ Үс y— E 
AD DE EB "4 
,AX.XY. YC Ы ч 
“йлы 
‚ АХ+ХУ+УС AC. 24 _4 
1+3+2 6 6 
АХ =4 ст. › ХУ = 12 ст. 
^ УС=8 ст. (The req.) 
ТАВ : ВС : CD 
1:5 
4 
2 t4 35 
XY YZ ZN 
y LL, ML, iL, КЕ = 2% 
И AB BC CD 
.XYLYZLZN _XY+YZ+ZN XN 165 3 
T EA 45 2+4+5 Ш aye 
7 XY 23cm. » YZ 26cm. › ZN 2 75cm. 
(The req.) 
B < 
È KE 
> BD: DA: AE we 
=5:3,BD+DA у 
25,3 BD*DA » 4 
=5:3:4 Е З 
> BC// DX // EY 
СХ _ХА_ AY СХ ХА 14 
BD DA АЕ о ЗЧ 
X = 175 cm. » XA = 10.5 ст. 
С=17.5 + 10.5 = 28 ст. (The req.) 
>: DC//FE Deke 
GF GE 
. DG | AG. . CG _ AG 
v РО А0 не) , LE = AG 
GF GC GE CG 
2 (Саў 2 AG x GE (QED) 


UNIT 


[12] Second method : 
© AB// MF // DC and DA 
> DB are two transversals 
„ DM 
ом 
эт МО= МА ~. DN=NB 


г. Nis the midpoint of BD 
similarly we prove that E is 
the midpoint of AC and F is 
the midpoint of BC (QED. 1) y 

In AADC: 


23456789 ON 


— ЕЭ Make AC as a hypotenuse in a right-angled triangle 
+: М s E are the midpoints of AD » AC respectively. E r 


at D where D (11 3) » then draw ВЕ // CD 


^ ME= + DC a) 
sin A ABC: to intersect AD at E (5 » 3) 
© E sF are the midpoints of AC » BC respectively | In AADC: BE//CD — aA. 2 =1 
^ EF= ТАВ 0) | Third method : 
From (1) »(2): 2. ME + EF = + (DC AB) у 
д MF= 4 (DC + AB) (Q.E.D. 2) 
In AABC: 
12 E is the midpoint of BC 
+BY / AB 
2 Y is the midpoint of AC 5 19-L$.334 3 $7 3 ро 
=]. 
EY-jAb _ aoe (QED. 1) а 
эё AB// FE// DC and AC › DB are two transversals AL 
. АМ - MY 2 ҮС . АМ + МҮ - MY+YC as in the previous but draw BK // AD to intersect 
“BM MX XD — "BMeMX MX+XD | GD aK (1155) 
yp Bee Me (QED.2)| InAADC:  BK//AD :. АВ. РК 
BX MD BC KC 
[16] Higher skills 
It is possible to find AE by three methods : Oa (2)ь (3)c (4)d 


First method : Using the distance between two Instructions to solve : 


points in the cartesian plane : - AB// CD // EF 
2 AB=Y(S-2) +(5-3F =113 length unit. д®=3 0 axy=12 
S BC 241-5 (9 5)2 = 2113 length unit. p TT 
AB {3 _| 7 Х+у=9 ст. 
BC оз 2 


— 


( 2) The distance between the two points. 
(056) ›(-2 32) 
= (+2) +@-2F =2/[5 cm. 
»the distance between the two points 
(2 +2) ,(-3 50) 
=1C2+3" +(2-0F =[5 em. 
я 5 
ABSA _ 
(3) Draw AC to intersect EF at Z 
In AABC: : EZ // BC 
>, АЕ = EZ _ Az 


2 EZ-88cm. 
InAADC: ~ ZF/ AD 
. CZ ЭР 


“CA AD 
. 3-7Е 
MT Ef 


2 EF=8.8 +42 = 13 ст. 


2. ZF=4.2 ст. 


(4) Draw AC to intersect EF at Z let EZ = X 
In AABC:  EZ// BC 


In AADC: ~ ZF / AD 
„Z.E 
"CA AD 
Cz. 8-x 
"CA 6 

1 2): n AZ, СХ 
By adding (1) (2): 2 $k 4 Ceo + 
АС _ 6X, 12-14Х 
“AC 84 84 
„ M2-8x_y 
521022 
1 8X=28 


(2) 


.. АВ _ EZ 


AB) BG 


The triangle proportionality theorems 


—> —— A 
~ AB// KE 
; ME _ EB _ MB a) 
MK MA А 
v KG/ AC j 
= MG..GC.. MC Q с GME B 
MK KA MA 
From (1) › (2): : МВ = MC 
МЕ „ЕВ, MG _ ОС 2 МЕ= MG 
MK KA MK KA | 
2. Mis the midpoint of EG (Q.E.D. 1) 
„ MK. МЕ 
KA EB 
+2 K is the point of intersection of the medians of 
AABC 
y МЕ ME.1 с МЕ=1 ЕВ 
KA 2 2 
$7 ME- MG 
2 ME« MG = Т EB + 1 EB 
ЛЕб=ЕВ ^ [5] 
‚г MGL.MK 1 мс! сс 
Gc KA 2 2 
+s MG=ME ^ MG«ME- d Gc« loc 


x EG=GC (4) 
ТВС (Q.E.D. 2) 


+ BC // ED and FE FD are two transversals 


TRIIC (9 
FE FD 
+: BD // EX and FE , FX are two transversals 
„m E 0) 
“FE FX 


From (1) + (2) » by multiplying 
„(B т. = 
ПЕ’ FD FX FX 


[4] D A 


- АЕ/СВ 

„AX EX (|) P 

"xc xp © F B 

+ СЕ/ AD 2 ЕЕ 0) 
АҮ YD 

эт AX=YC (3) 

> by adding XY to both sides 2. АҮ= ХС (4) 


ЕХ 
Fi 1) > (2) › (3) › (4): {= 
rom (1) » (2) › (3) › (4) 


2 ЕЕ/ХҮ (QED) 


Гв — 


= 
= 
5 


Answers of Exercise 7 
Multiple choice questions 


(1)d (2)c (3)a (4)a 
(5)b (6)c (7)с (8)а 
(9)c (10) с aia аза 
аз)а (14) с ase авс 
(17) d (18) с (19) b (20) 4 
21а (22) b Q3)b (24)c 
(25) а (26) с (27) с Q8)d 
Q9)b (30) b (зра (32) с 
(33) с (34) а (35) с (36) а 
(37) с (38) b (39) с (40) 4 
(4d (42) d (43) с (44) а 
(45) с (46) с ana (48) b 
(49) d (50) с 61)b (52) а 
(53) а (54) b (55) с (56) а 
(57) с 
сопа Т7) 
ü 
(1) BD bisects д АВС 2. СЮ. CB. 
DA BA 
д хз 2 8X+8=5X420 
=12 дх=4 
(2) -: AD bisects Z BAC -, ВО 2 BA 
DC AC 
„6Х_10х+4 
USX 9x42 


a 6х(9х+2)=5х(10Х+4) 
254х?+12х=50Х*+20х 
лах?-8х=0 лах(х-2)=0 
2 X=0 (refused) or Х=2 


(1)7m(ZB)em(ZC) +. АВ=АС=7ст. 
57 АБ bisects 2 ВАС ~. BR=AB_ 
DC AC 
X2, лх=4 


Та 


~<. The perimeter of AABC = 7+7 + 8 = 22 cm. 


(2) In A ADC which is right-angled at D 
(DC)? = (50)? - (30)? = 1600 
-. DC=40 cm. 


— 


DB DA 30.3 . DB+BC_3+5 
“pe ac 50 53 ^" вс 5 
De в м8 

С Жы; X 5 

x=25 2 DB =40-25= 15 cm. 


> AB =) DAx AC- BDx BC 


=[50 30-15 х25 = 1515 cm. 


^. The perimeter of A ABC = 5450425 


= (75+ 155) cm. 
, AD _ AB 

"pc BC 
26Х=4х+ 12 


(3) © BD bisects 2 ABC 


= X=6 
7. The perimeter of AABC = 6 +9 + 10 = 25 cm. 


(1): 


(2) -- AE bisects 2 ВАС » AD L АЕ 


, BD. BA 


7. AD bisects 2 CAF BD. 
CD CA 


. X+10_ 
X+ 


2 2X+2=X+10 
р ={BEx CE-BAxAC 
={18x9-12x6= 


10 cm. 


©: BD bisects 2 ABC 


8 А 


~ AD bisects 2 BAC У 
BD_BA_8_4 X 
DC ac 6 3 v 
BD«DC 443 А 

DC 3 — ле В 
ВС . We РЕТ. ‹ s 
=1 Sears DC=3cm. 


+ AD bisects the exterior angle at A 


ШЕВ, . 6$ = DB 
“ac DC "EL DG 
a6. DB 6:08. 
8-6 DC-DB 25 
x DB $23 = 15 ст. 


The triangle proportionality theorems 


[3] 


me. DX AD 
w AX bisects 2 BAD ~. ===2— 
А ХВ АВ 
XY BC аат 
s% ХУ || BC "XB" ус 
DY AD 
AIL ЕР. 
ҮС АВ Q } 


@ 


© DX bisects 2 ADC 


д AD='CDx DB-AC x AB =20x 15-8 x6 


= 67 ст. (The req.) 


< AD bisects 2 BAE 


г. 2BD=4+BD 


2 Вр =4 ст. 2 Ср = 8 ст. 


te AD ={CDx DB-CAxAB=8x4-6x3 


za cm. (The req.) 


0 
+: BD bisects Z В 


sats kany за С 


> 77 the perimeter of the triangle = 27 cm. s AC =9 cm. 
/. AB+BC=27-9= 18 ст. 


518.9 ^ .Bc-i0em  АВ=8ст. 
BC 3 
2 BD=YABx BC-ADx DC -/10x8-4x5 
=2/[15 cm<The req.) 


+ AD bisects 2 BAC „ӘР. As 
DC AC 
++ ED/ АС ,BBIBE 
DC EA 
BE AB 
= First req. 
EA AC € 9) 
_ВЕ „& 29 BE=36—6 BE 
6-BE 9 
15 BE = 36 


л ВЕ=24 ст. › AE=6—24=3.6cm. 


(Second req.) 
+: DX bisects 2ADB — AU (1) 
э DY bisects ZADC 2 SE = x (2) 
From (1) > (2): 
+ DB=DC АХ _ AY 
rapina XB YC 
2 XY / BC (QED) 
s АХ bisects ¿BAC АВ ВХ a) 
AC XC 
sv AY bisects ZDAC 2 Ар. DY (2) 
AC “ҮС 
2 From (1) › 0): 
Ар-ар вх _DY 
se. YE 
2 X¥/ BD (QED) 


č DET 
J. BC 24024 = 64 cm. 
ДАВЕЗш АСЗ т. 


From phythagoras’ theorem : г. BC =4 m. 

/. 4т= 64 “m=16 

by substituting : 2. AB =3 x 16 = 48 ст. 

»AC=5 x 16 = 80 ст. 

^. The perimeter of A ABC = 80 + 48 + 64 = 192 ст. 
(The req.) 


@ 


+ AE bisects 2 CAF 
, BE. ВА 


2. B is the midpoint of CE 
2 AB is a median of A ACE 
-+ AD bisects 2 BAC 


л ВР = 1 cm. DC - 13 ст. >BE=7em. 


3 
. The area of (4 ADE) _ ED _ 
Theareaof (AACE) CE 14 


(because they have the same height) 


@ 


(1) + CE bisects 2 ACB 
„ВЕ BC. 6 _ 


Ер= 2 +7= 28 сш. ›ЕС= 14cm. 
> 28 


A 
3 


(Second req.) 


[o 


. BE CF 


ТАЕ FA 
2 EF// BC 

(2)In AABD: -- BE bisects / ABD 
. AE AB 


(Q.E.D.) 


"CE AC 
‚ CE+6 _ 
E 
2СЕ=СЕ+6 


>. AD bisects / BAC 


„BD Е 
525.8 
Bc 12 
pc 4 
5. DC =2 ст. 


AS ОЕ = СЕ + СО =6+2 = 8 ст. 

2 В0=6-2=4ст. 

2 Ар =ҮвАхАС-врхрс=ү8ха-4х2 
=2{6 cm. 


+ AE =ВЕхСЕ-ВАХАС =12x6-8x4 


=2/ 10 cm. (The req.) 


@ 


1 AE bisects Z BAF 


^ CB=BE Eua. E B 


—= 


1 
ED BD w 


In AADC: +; DF bisects Z ADC 

; АЕ = AD 

"ye рс 

$7 AB=AD >BD=DC 

АЕ _ AF 

“ED FC 

AADC: -.EF//DC ~ EF// BC 
(Q.ED.) 


(2) 


(3) 
From (1) ›(2) ›(3): ~- 


@ 


- AE bisects Z DAC 
, DE_DA 

ТЕС AC 

2 EF//DA 

, DA_ AF 
ТАС FC 

т AC-DB 


- DF // BC 


[15] 

т АХІВС 
„AY ХҮ 
"AB XC 
„AY АВ 
“Же Е 


^7 CZ bisects Z DCX БОЕ” e 
ZX CX 
From (1) » (2): >% AB=DC 
АУ _ DZ 
ее .E.D. 
XY ZX Q ) 


a) 


+ AE bisects 2 BAD 


n BES BA фе тв В 
ED AD 
>> AF bisects 2 CAD ,DE.AD Qj 
FC АС 
From (1) »(2) » by multiplying : 
x DE _ ВА „АР _ BA 
Ер FC АР АС АС 
+: AD bisects 2 BAC ed 
BE. DF BD e De 
эх = .E.D. 
ED FC DC (QED) 


@ ^ 
+ AD bisects Z BAC 
, BD. BA 
DC C 

+ BE bisects 2 ABC 

» СЕ cB 

EA BA 


a 


Q) 


+ CF bisects д ACB 


WHE. fe 6) 


From (1) › (2) + (3) : and by multiplying 
ч BD. CE, AF _ BA. CB xAC. 


E = =1 .E.D.] 
рс“ EA" FB TAG BA" CB © } 
XY BC AAT 
Y // BC en v 
22A 
~$ m ^ АУ = 1.5 ст. (First req.) 


» : AE bisects the exterior angle of the triangle at A 


АВ. ВЕ „BE 
"AC EC "Ua 16 
ВЕ = 24 cm. 2 ВС=24- 18 =6ст. 


(Second req.) 


& 


+ AE bisects 2 BAD 
, AB. BE 


AD ED 
+ DF bisects 2 BDC 
. DB. BF 
"BC. ве 
From (1) + (2): 
ЗАВ = ВЮ sAD=DC 
„ BE. BE 
ED FC 


a) 


^ EF// DC 


The triangle proportionality theorems 


D A 


(Q.E.D.) 


@ 


+ DE// BC and AB › AC are two transversals. 


AD DB AB 

AE EC AC 

AX bisects 2 A 
From (1) » (2): г. PX = DB. 
XE ЕС 


. the area of (A ADX) 


the area of (AEX) ЕХ 


(1) 
. AD_ DX 


АЕ XE 
(Q.E.D. 1) 


(2) 


(because they have the same height) 


2, The area of (A ADX) _ AD. 
The areaof(AAEX) АЕ 

From (1): 

.. The area of (A ADX) _ 


7 The area of (A AEX) “с 


(Q.E.D. 2) 


a 


InAABD: 
1 AX bisects Z BAD 
a) 


sin AACD: 

2 DY bisects Z ADC 
From (1) (2): s © CD=BA 
ВХ СҮ 

"XD. YA 


, CD. CY 
DA YA 


(2) 


^ BC/XY // AD 


(Q.E.D.) 


the midpoint of AB. 
2 DE bisects 2 ADB 
AC AD 2 


"cB ps 3 


D 


UNIT 


. the area of (A ADC) _ The area of (А AEC) 
"the area of(A BDC) The area of (A BEC) 
=AC 
св 
. The area of (A ADC) + the area of (A АВС) | AC _ 2 
7 The area of (A BDC) + the area of (ABEC) СВ 3 
‚ The area of(AADE) _ 2 (The req.) 


7 Тһе area of (ABDE) 3 


@ 


Construction : 

Draw DM 

Proof : 

+. DA › DC are two tangents 
segments to the circle 

2 DM bisects д ADC 

» 7 Ар = DC (Theorem) 


m(Z1)2m(Z2) 

(inscribed and tangency » 
angles subtended by AB) 
»m(Z 2) = т (/ 3) (because AB = AC) 


^m D) 2m(Z3) 
, DA. DB 
ТАС BC 
УАВ =АС 


^ DB x ВА = DA x BC 


[Higher skills | 


(1) (b) 
(5) (а) 


co 


(2) (а) 
(6) (d) 
(9)(c) (10) (а) (11) (@) 
(13) (а) (14) (@) (15) (b) 
Instructions to solve @ 


(3)(с) 
(7) (b) 


(4) (b) 
(8) (с) 
(12) (a) 


(1) In AABC : +: AD bisects Z BAC 
ААВ BD. 6. 3 
"AC DO — 
InAACD : г 


2 BA bisects 4 DBC 


(Q.E.D.) 


(2) In A ABC: -: BD bisects 2 ABC 
AB.AD ~ „852 СВЕ 
BC DC _. BG’ 4 ВС ст. 
>in А АВС: - AE bisects the exterior angle at A 
AB_BE — . 3. ВВ 
AC EC "6 BE+6 
BE 1  .3Bg- 
Ест ^?2ВЕ=ВЕ+6 
BE=6 
(3) In AADC : + DE bisects Z ADC 
CD CE. 3 
DA EA 4_ tu 
sin А АОВ: ~ DF bisects Z ADB 
BD BE 2 i 
AD FA 3 2 
By adding (1) » (2) 
BD+DC _ 17 
AD 12 
ADS 


s from (1) : == 
(4) InA ABC:  m(Z РАВ) = m (4 DAC) 

2 AD bisects Z CAB 

. DC 1 ACL 

` DB “AB 

» m(Z B)22m(Z DAB) =2 т (4 DAC) 

7 m(Z В) =m (2 САВ) 

s CA=CB= 


^ CD = 9 ст. 


12 ст. 


mo 
А 


(5)вр=ү(з-1Ў er ) A unit 
» Dc = 0102 «(1-07 212 length unit 


In AABC : AD bisects 2 BAC 


s from (1) : г. АВ =б ст. 


, AC. DC ACQUE A 
АВ DB “AB 24; 2 
(6) InAABC: +» AD bisects 2 BAC 
AB _ BD 
AC DC 


(a) ГАС-АВ=5 
From (1): л 
<. ЗАВ =4 AB +20 


^. AB = 20 cm. 

(b) If the perimeter of A ABC = 54 ст. 
л АВ+АС+ВС = 54 ;. АВ+АС+ 18 = 54 
АС =36-АВ 


/. AB = 16 ст. 
(с) ТАР =4{15ст.: (АБ =AB x AC- BD x DC 
2 
2 (4415) =AB xAC-8 x 10 


< AB x AC =320 
> from (D: (AB x AC) x (АВ) = 4 x320 
7 (АВ)? = 256 z. AB = 16cm. 


2. The answer is : Anything of the previous. 
(7) In AA ABD + ADC : BD and DC on the same 
straight line » and have common vertex A 


B ВО = 3 ст, 

+ AD bisects Z BAC ABS DBA} 
lt AB =3.X9AC=5X 

©: A ABC is right angled triangle at В 

^ (BO = (АС)? (АВ)? 

^ GC? 26»! - 6 х)? 

(GG =25X?-9X?  .16x'-64 
2х? =4 X22 


n AB=3x2=6cm. 

(8) In A DBC: -: DF bisects 2 BDC 
„BD -BE 41 
^pc^rc^ 8772 


In AA BDF » FDC : BF › FC are on the same 
straight line and have common vertex D 


,2(ABDB вру . 10 .]| 
"a(AFDO FC 2 "a(AFDO) 2 
7. a (A FDC) 220 cm? 


7. а (А CDB) = 20 + 10 = 30 cm? 

In AA CDB > CDA: DB » DA are on the same 
straight line and have common vertex C 

з ЗАСВ) BD. 4.22 

"a(ACDA DA 6 3 


. 0.2 : 2 
“sca” 3 г. а(А CDA) = 45 ст“ 


The triangle proportionality theorems 


InA ABC: © РЕ BC 


a 


= „Œ 4 ш 


In AA DEC » DAC: -- ЕС » AC are on the 
same straight line and have common vertex D 
. a(ADEC) _ 2 
85 


^ a (A DEC) = 18 cm? 


(9) : m (BX) =m (KY) 
г. m (4 BCX) =m (4 XCY) 
+. CD bisects 2 BCA 


lt BC2X › СА=2Х 

In AABC: +: m(Z ABC) = 90° 

2 (АС) - (ВС)? = (АВ)? 

205! 09'= 68] 

2 3X? =108 ^ X?=36 
^ BCz6cm. › СА= 12 ст. 

эг AB is a tangent to the circle M 


1X26 


5 (АВ SAYKAC — (613) =AYx12 
^. АУ =9 cm. 
(10) in A ABC: « AD bisects Z BAC 
АВ ВО. ;. AB 
АС DC eni 


ltABs4X › АС=5Х 

> -: (AD! = AB x AC- BD x DC 

поў 9629-45 

“^ 20 x! 20 = 160 X59 лх=3 

ЛАВ =4х3=12ст. » AC=5x3= 15 сш. 

othe perimeter of A АВС = 12 + 15 +9 = 36 ст. 
(11) In ДАВС: : m (4 ВАС) = 90° 

2 ВС=(6у7 +(8F = 10 cm. 

›а(ААВС) = } хбх8=24 сп? 

» AD bisects the exterior angle of A ABC at 


the vertex А 
, BD BA „80.6.3 
De Ac Буа Ж: 


[95 


UNIT 


250-3 +: (ADF 2 AB x AC- BD x DC 
cita 3 
In AA ABD > ABC AO SBx6-Xx TX 
+: BD , CB are on the same straight line and nx'ea- 3x7 so GX? = 
have common vertex A 
, М(ААВР) BD. 3 
ААВС) BC 1 
г. a (A ABD) 23 х 24 = 72 ст? 
(12) let ED = DC = x 
AC bisects Z DAC 
Хх =З=1 
cB. 6 2 
т AB>AC д BD>DC 
TE AOF SAD RAB SCH SCS and it is clear that BD = BE + ED (0 
(16) =зх6-хх2х +CD=CE-ED о) 
22xX'z18-6212 А х?=6 эў E is the midpoint of BC 
х=ү6 2 0Е=Ср=ү6 » by subtracting (1) › (2): +. BD-CD=2 ED 
2'7 DA x DF = DE x DC by adding (1) and (2) : BD + DC = BC =2 CE 
2 3xDF=Y6oxY6 +. DF=2cm. АТЫ АБИБА р SB ВЮ, 
(13) ~ AE bisects 2 BAC › AD bisects the exterior АС DC 
angle of A ABC at the vertex A 2 AB. AC. AB+AC _ AB-AC 
s mCZ BAD) = 90e BD DC BD«DC BD- id 
AB- A AC 
paseoen, |2 08А, Авео. „ВЕ. 
.-AD.-& ЕР. 
AE 6 3 (QED) 
(14) In ААВС: «> AD bisects 2 BAC [3] 
BD _ АВ BD_ 8 _1 
DC AC pc 16 2 w AD bisects 2 BAC 
280-1 (D | ат =m) 
+їп AABE: v AX bisects 2 ВАЕ + AC // ED 
. BX _ ВА .BX.8.2 ^. m(Z I) 2 m (Z 3) (alternate angles) 
Yu AE жи ae »m(Z2)mí(Z3) л АЕ=рЕ 
дє ++: AD bisects / A internally 
 BE=2 (2) |. AB BD , AB AC | AB+AC _АВ+АС 
ове Bb 2 1| AC DC "BD DC BD+DC вс 
“Wenge cam DC (AB 4 AC) 


= BC= (1) 


АС 
(15) Draw AD bisects 2 BAC and intersects BC at D |» DE // АС 


so m(ZA)=2m(ZB) Qu АЕ _ cD _AE=ABXCD (3 
ey amt? ТАВ BC BC 
ee mS x: From (1) (2) = АВхСрхАС 

2 BD=DA DC (AB + AC) 

let BD=DA=X 

e =ABKAC „рь ABKAC (QED) 


AB-AC `° —— AB«AC 


Construction : Draw CA 

s then m (Z EAB) = 55° 

-. AB bisects 2 EAD 

2 А-В O. ADxBC=ACx BD=36 cm? 
АС BC 

& The area of A ABC= J. BC xAD= 4. x36- 18 em? 


(The req.) 


Answers of Exercise [8 | 


| First | Multiple choice questions 


(1)a (2)d ()c (4)c 
(5)d (6)b (7)а 


EE Essay questions 


(8)b 


The triangle proportionality theorems 


ss AABC~ADBA ~ АВ = BC 

DB AB 
2-32 B = 18 cm. 
вв, DE 9 3 
BA 30 5 БА ! 5 
DB _ DE 
BA EA 
2 BE bisects Z ABC (QED) 


-- AE bisects Z DAB 


AB _ ВЕ. 

AD ED 

BE_6_3 c em. B 
rogi (First req.) 
SE C» NEC . BE_ СВ 
2 =3 a22 

Ср 6 2 ED CD 


(Second req.) 


D c 
8 г [ 


e 


:72 А 2 
=® с D diem В шз \ 
3 EIL. = ‘t= ОВ 
2 AD bisects 2 ВАС (QED) | »  EF//DC ВЕ АЕ Ж 
ЕС ED 2 
E. АВ 18.3 „АЕ АВ 
Ne вс 12 2 FC BC 
р 2 BF bisects 2 ABC in A ABC (Q.E.D.) 
D óm C 4m B G 
LL v DE bisects LADB -, PÂ- AE a) 
- AD bisects Z CAE (Q.E.D) DB EB 
э EF/ BC s AB AES 0) 
ENTRO DA _ АЕ 
ut From (1) » (2): » : BD- DC АЕ рг 
DE bisects / АРС кел DC. FC 
2 DF bisects / ADC (Q.E.D. 1) 
э DE bisects Z ADB > DF bisects Z ADC 
4SB. BE DE BC 
E EA BA 2 EDLDF (Q.E.D. 2) 
2 BE bisects Z ABC in A ABC (Q.E.D) о x 
(2)  AABCis right angled at A = 
2 3n? cag? < XD bisects 2 AXB 
2 (BC) = (АВ)? + (АС)? = (30)? + (40)? = 2500 
ee аара ,ADLAX 9 Ne 
“DB XB 6 4 А 
Ы БЕ (First req.) С X &m B 
euet tenen) PEE , AD AE 
"xec4 2 “ов ЕС 


2 АЕ =24-9= 15 ст. 


(V) А раа | could OW LL, alsa) | 97 


+ AB=AC » BC=CD 
2 CY bisects £ ACD 


(Second req.) | A 
20.3 +» ZM bisects Z XZL » YM bisects Z XYL 
АХ AE “Mis бейш of intersection of the interior angles 
xc EC bale, triangle. s 
(Third req) | > XM bisects 2 ZXY „2-22 
= 8ZL=5YL (QED) 


De_10_5 
вр 6 3 


2 AD bisects 2 ВАС (ОЕР) 


Ø 


AE bisects / BAC 


57 EF// BD 
„АС „СЕ жок 
JU. йж | Re оюм 

n AD FD ТАЄ FC , AD bisects Z CAB 
л AF bisects Z CAD (QED.) ‚АБ. АЕ 

pem ^ 2 AE bisects Z FAB Q8. BE 

InAABD: > CE // AD 1 АС ЕС 
„Be te (1) А Е 2.454 5 ВЕ = 10 BE 
60 EA o © 
In A ABC: +: EF // BC 2 BE=9cm. (Second req.) 
E-E g [15] <J. 

lee In AABD: -: BM bisects 2 DBX 
From (1) 9): > BE = SE „ом pa 
‚АВ = СО a BA E МА ВА — 

x AB FA sin AACD: -- CM bisects 2 DCY 
2 BF bisects Z ABC in A ABC (QED) | pM рс ов pc 
ml “МА CA "BA CA 

= DB _ ВА rie 
i „ BD. рм S— 27^ 2 AMbisects ¿BAC (ОЕР. 
© BM bisects 2 B ХВАР, 1 

T BC MC Р DC АС 
, AM bisects Z A АР рм. о | 9 me 
From (1) › (2): a ВВ „АР - AB ВЕ ВЕ 
BC AC ВС+АС „AELAD Ten 

BD AD. 12 ne ee 

6 8 2 228.2 АЕ =3ст. (First req.) 

AD-4cm (The req.) Ў 


The triangle proportionality theorems 


QAEL3LIQABLS LI XABsAF-6em. = CF=9-6=3cm. 
i € 2 Ий m — 
Ey E 4 » 7 AA BAF > BCF have a common vertex B F€ AC 
«АВ. AB 2 BE bisects / ABC 
ЕС BC BSCS: з Area of (A АВЕ) _ AF (Second req.) 


(Second req.) | Areaof(ACBF) ЕС 


0 (Answers of Exercise) 3) 


~ ED / XY // BC 2 EX.DY w 
BE СУ. | First | Multiple choice questions 
(v AD x BX =AC x EX AAR @)| (ye кер (з)а (aya 
DY AD 
Fi (2): n —=—- 

FOR ET (5)а (6)a (Dd (B)a 
л AY bisects Z CAD (QED) | (9) (10) a and (12)d 
ТЕНЕ (13) 4 asc üSc абь 
In A BFE: ~ MN // BE ane (8) с 9b (Wc 
, BM_ ЕМ m) |QDd (22)a (23) a (24) с 
ME N > e 20b Qe 8a 
572 BM=MA yEN=AN oa (E dna a 
МА AN > MA „ME 
“MF FN “САМ FN (33) а (34) с (35) b (36) b 
2 FA bisects Z MEN QED) [87 (38) с (39) с (40) с 

а —— —— |b 
119) p 
,DB.DC | Second | Essay questions 
` ВЕ CE Я 
д CB bisects  DCE. (1) ^ ^u 


+ АВ is a diameter of the circle (1)63 (2)zero  (3)1 


^. m (Z ACB) = 90° sACLIBC (2) [7] 
From (1) » 2) : - CA bisects 2 FCE e. | 
(angle bisectors are perpendicular) (Q.E.D. 1) | (1) 7 P, (A) 2-36 «0 ~. A lies inside the circle. 
„, DADC эё Py (А) = (MAY -° 
АЕ CE Е > 
,. DB_ DC ‚ AD _ DB д -36=(МАЯ- 100 +. (AM) =64 
ВЕ CE АЕ ВЕ 78-8 
2 DAL AE rece "E 
DB BE (2) P,(B)-96»0 =. В lies outside the circle. 
Higher skills + Py (В) = (МВ) -° 2. 96 = (МВ)? - 100 
In AABC: +: CD = 10-4=6cm. ~<. (МВУ = 196 2 ВМ = l4 em. 
(3) Р, (С) =0 ^. С lies оп the circle. 
==» ^. MC=r=10cm. 
BD. BA  . AD bisects и ВАС (First req.) | — у: 
DC АС [3] 
In А АВЕ: +: АБ bisects 2 A > AE ВЕ Е oe r 
From the congruence of AA AEB + AEF a ie ca =r 2400 =625-г 


1. A ABF is an isosceles triangle dr uns лге 15 ст. (The req.) 


[9  — 


S 
= 
5 


-- Арка tangent to the circle at D 
AD, | Py (A) 
^ Py (A) = (АБ) = (8) = 64 


a 


< A lies outside the circle » AB is a tangent to the 
circle at B. 


(The req.) 


ЛАВ = | P, (А) = [81 = 9 em. (First req.) 
v Py (А) = (MAY - P 7.81 = (МАУ – 144 
^ (MAY = 225 2 МА=15 

АС =15-12=3ст. (Second req.) 


BE cand van 
Ру, (A) = (MAY — E 
= (23) (31? =-432 ( > 


‚= Py (A) =-АВХАС Ц, 
2-432 = AB x AC 7432-2 AB x AC 
>% АВЕЗАС 2432 =3 AC x AC 
2 (ACY = 144 2 AC= 12 ст. 

2. AB=36 

2 BC=36 + 12 = 48 cm. (First req.) 


assuming that the distance between the chord BC. 
and the centre of the circle is MD » where : 


MD LBC 

г. Dis the midpoint of BC 

эс Py, (Р) = (Мр)? -r 2- BD x DC 

д (MD) = (31)? =—24 х24 .. (MD)? = 385 


2 МО = 19.6 cm. (Second req.) 
[7] D 
= Py, (В) = (NB) - P € 

= (12° - (8) =80 SL 
2% P, (B) e BC x BD 6: 
280=ВСхВр 
эт ВС=Ср = 80=Ср х2Ср 
д CD 2 2410 cm. (First req.) 


assuming that the distance between chord CD and 
the centre of the circle is NE where : NE L CD 


100 


г. Bis the midpoint of CD 


2 


эст Py (E)= (EN) - =- EC x ED 
2 (ЕМ - (8) = 10 «410 


5 NE=376 ст. 


a 


+ Py (С) = СО x СА = 16 x 25 = 400 


(Second req.) 


272 С lies outside the circle 


s СВ is a tangent to the circle at В 


e | P (C) =1400 = 20 cm. 


2. (АВ) = (AC - (СВУ = (25)? - (20) 
АВ = 15 ст. 

ЛАМ =г=75ст. (First req.) 

>the area of A ABC = + x 15 x 20 = 150 cm? 


225 


(Second req.) 


77 A lies outside the circle 


AN 


, AC is a tangent to the circle 
ас 
AC, | Р (А) =\[144 = 12 em. 


SUPQ(A)SADxAB 2. 144=8 ХАВ 
2 АВ = 18 ст. 

Ри (A)=AE x AF 

7. 144 = (AE) + 18 AE 

2 (AE) + 18 AE - 144 =0 
2 (AE + 24) (AE- 6) =0 
2 AE=6cm. (First req.) 
z- Py (X)=-DX x XB=—4x6=-24 (Second req.) 


@ 


7 A lies on the circle М 


DB = 10 cm. 
^ MAS АЕ x (AE + 18) 


E 


>A lies on the circle N 
> Py (A) =Py (A) =0 


ГМ ВА а tangent to the 
circle M at А 
^. Py (В) = (AB) 


э ABisa tangent to the circle N at A 


7. Py (В) = (AB)? ^ Py (B) = Py (В) 


2 AB is the principle axis of the two circles М » N 
(First req.) 

vPQ(B)SBCXBD +, 36=4x BD 

2 BD=9em. ^ CD-5em. 


< AB is a tangent to the circle M. 


+ AB =, P, (В) = 36 =6 cm. 


т Py, (B) =P, (В) 3 Py (В) = BE x BF 
^. 36=BEx(9+BE)  36=(BE)’+9BE 

+. (BE! +9BE-36=0 -. (BE + 12) (BE-3)=0 
2 BE=3cm. (Second req.) 


@ 


77 A lies on the circle M › А lies on the circle N 

^ Py (A) =P, (A)=0 

Similarly : Py, (В) =P, (B) =0 

s. AB is a principle axis of the two circles M > N 
> CEAB 

2 BC is the principle axis of the two circles M > N 


(First req.) 
Р, (С) = САхСВ 2. 64 = СА х (CA + 12) 
2 64=(СА) +12 СА (САЎ +12CA-64=0 
2. (СА + 16) (СА-4)=0 +. СА=4 ст, 
» 7 C Ethe principle axis of the two circles, 
^ Pa (C) P, (©) 
©. CD is a tangent to the circle M at D 


=. CD =, | Py, (©) =\{64 = 8 ст. 


@ 


7А lies on the circle M » А lies on the circle N 


(Second req.) 


^ Py (A)=P, (A) =0 

Similarly : Py, (В) = Py (B) 

2 AB is the principle axis of the two circles M 5 N 
(First req.) 

+e XG AB ov Py OP, X) 

ov Py (X)=XD x XC 

ys XD=2DC 2. 144=2DCx3DC 


The triangle proportionality theorems 


“(DCP =24 +. DC=216 cm. 
2 XC=6Y6cm. 

os PA (X)=XF x XE 
7. 144 = (ХЕ) + 10 ХЕ 
2 (ХЕ)? + ЮХЕ- 144 =0 2. (ХЕ + 18) (XF-8)=0 
2 ХЕ= 8 ст. 

Р (X) =P, (X) 


^ 144 = ХЕ x (ХЕ + 10) 


(Second req.) 
<^ XD x XC = ХЕ x XE 
7. Figure CDFE is a cyclic quadrilateral. (Third req.) 


(9 


(1)15°= 1 


at Д 


[х- 60°] 
2. X=90° 


2 30° =X- 60° 


z^. у = 360° — (130° + 60° + 90°) = 80° 


aL 1862—8068] 048 
< z= [10-80] =25 
(2) y 236» -2x х=1 [360° -2x)-2x] 


^ 2X=360°-4x ~ 6 X= 360° 

1 X= 60° oy = 240° 
(3) m£A)e 4 8x-4x) 

im A)e 4 6x-20) 

28 Х-4Х=5Х-20° +. X=20° 
a 


m (Z BDC) = 70* 
^. m (Z CDX) = 180° – 70° = 110° 
> m (4 CDX) = 4 [m (CX) +m (АВ)] 
110° = [100° +m (КЎ) + 94°] 
2 220° = (100° + m (XY) + 94°) 
om (XY) =26° (First req.) 
»m (BC) 22 m (Z BAC) = 66° 
^. m (AR) = 360° — (94° + 66° + 100° + 26°) = 74° 
(Second req.) 
sm (2 BEC) = 4 [m BC) - m (&Y))] 


[m 
[66° — 26°] = 20° 


i 
2 
1 4 
т (Third req.) 
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UNIT 


B 
АВ = BC =CD=DE=AE 
(properties of regular pentagon) 
т (AB) = m (8C) =m (CD) =m (DE) 
= m (АЁ) = 2®” = 72° First req) 
+m (ACE) = 360° — 72° = 288° 


zm (/ AXE) = 1 [m (&CE) - m (АЁ)] 

= 1 [288° - 77] = 108° (Second req.) 
Higher skills 
(1)d 


Instructions to solution : 


©: АВ is a diameter in the circle. 


г. m (AE) + т (Z EB) = 180° a) 


з m(ZECD)= 150° ~. т(2 ECA) = 30° 


:. L [m (AE) - m (EB)] = 30° 
г. m(AE)- m (EB) = 60° 
by adding the two equations (1) › (2): 


2m(AE)=240° .m(AE)- 120° 
and so Ө = 4 x 120° = 60° 

(2) +: BC is a diameter in the circle 
д2х+у=180° (1) 

sm 0)=21° 

at 

"9 

д Х-у=4° 


[х-у] =21° (2) 
D 


By adding (1) + (2): 


53Х=222° г. X=74 


s m В) = [74° +32°] = 53° 


In ААВО: m (Z A) = 180° – (53° + 21°) = 106° 
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|| wers of Life Applications on Unit Four 


ум (2 В) = т (00) = 90° 


and they are alternate angles. 


2 AB// DC be 
AC 
290.5. 2 АС=200 m. 
AC 150 
2. The distance between the location C and the 
location A = 200 m. (The req.) 
-~ BE/CD АВ AE 2 АВ „1% 
ВС ED 33 39 
^. АВ = 110 m. 
г. The length of the ой зро! = 110 m. (The req.) 


Yes + Yousef °з division of the strip is correct 

2 The perpendicular distance between each two 
lines of the paper is equal. 

2. When he placed the two ends of the paper on two 
lines of this paper and the edge of the paper as a 
secant of the lines › then the included parts are 
equal in length. 


Т AD// BE// CF „АН (ED: 
5 08 AC DF 
^M === г. АС = 192 т. 
АС 128 


©. The length of the tube = 19 т. 


In AABC 

which is right in C : 

+ (AC) = (AB (BC)? 
= (4.1 - (09) =16 


(The req.) 


лАС=4т 

+% ED// BC 

= BE. GD! BE. 

ТАВ AC 41 

2 ВЕ =246 т. 

~<. The distance which a man ascends on the ladder 


=246 т. (The req.) 


> AB: BC:CD=5:4:3 


. AB BC. CD . 180 BC CD 
EAT Tage oe 

7 BC = 144 em. » CD = 108 cm. 

>v AE // BE//CX // DY 

. EY Ар . EY. 432 

“EF AB 7 200 180 

2 EY = 480 cm. (The req.) 


In AABE : © AB=BE, »m(Z B) 2 90* 
г. m (Z ВАВ) = 45° (1) 
+: m(Z BAD) = 90° 2 m(Z РАХ) = 45° (2) 
From (1) + (2) : -- m (4 ВАХ) 2 m(Z РАХ) 

2 AX bisects Z A in A ABD 


ВХ _ BA. 42.3 

XD AD 56 4 
ыра у BX 3 
UBXeXD 3+4 BD 7 


1 AABX s A ABD have the same height. 
. Theareaof(AABX) _ ВХ _ 3 


7 Theareaof(AABD) BD 7 
2. The area of (A ABX) = 3 x the area of (A ABD) 


= Seed 5 
29х79 х42 x56 


=504 m? (First req.) 
In the right-angled triangle BAD at A 


;. (BD)? = (АВ) + (Ар)? = (42)? + (56) = 4900 


й 2 XD=70-30=40 m. 
X =BAxAD-BXxXD 
= [42x 56-30x40 

= 24/2 m. 


(Second req.) 


-m(ZA)= 1 [m@D)-m BO] 
as = T (155° - m (BC) 
1. 90° = 155° m (BC) 


The triangle proportionality theorems 


г. m (BC) = 65° 

г. m (DC) = 360° - (155° + 65°) = 140° 
E fa. — 140° 
++ Length of (DC) = = 
=244cm. 


п А 
“sm(ZA) 

= 4 [86° -m BC) -m B] 
+ 80° = 4 [360° -2 m BÒ] в 
^. 160° =360° —2 m (BC) 

“2m (BC) = 200° 


x2x10xT 


(The req.) 


8, 


е 


г. т (ВС) = 100° 
(The req.) 


@ 

Um(ZA) 

= + [(360° -m(BC))-m (8c)] 

+ 40° = 4 [360° -2 m (ВС)] © 
280° =360°—2 m (SC) 

22 m (BC) = 280° 
лм (BC) = 140° B 
-m (BC) major = 360° — 140° = 
-. Length of (BC) major 


act 


220° 


20 *2х9хт 


= 34.56 cm. (The req.) 


[11] A 


60° — 54° — 54°] 
(First req.) 

" ao) = 54° 

7 Length (BC) == халг 

54° 

360° 

= 6011 x 360° 
34° x2xT 


2601 = x2xTxr 


NES = 6378 km. (Second req.) 
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